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THE CHANNEL CROSSING 

The Channel crossing was once again in the news last 
week, when it was announced that the French Govern- 
ment had decided to initiate talks with the British 
Government about a link between the two countries; no 
hint was given about whether a bridge or tunnel would 
be preferred should a link be constructed. In April, 
1960, the Channel Tunnel Study Group published its 
report, in which designs for a deep tunnel, an immersed 
or “tube” tunnel, and a bridge were examined. Technical, 
economic, and traffic considerations all received atten- 
tion. The Group concluded that a rail tunnel was, 
economically, the best solution at a cost of around £110 
million, and that a bridge would cost about £180 million 
without yielding a higher income than the tunnel. The 
technical side of this work was subsequently explained 
in a paper discussed at the I.C.E. last March. The 
Group’s forecasts of traffic attracted to the crossing 
have been challenged by the Union Routiére de France. 
This body has also carried out its own investigations, 
and favours a bridge, the earning power of which, it 
claims, would be very much greater than a tunnel after 
some years. Its report was published in English last 
March. The divergence between the forecasts of traffic 
using the link estimated by these two concerns are quite 
appreciable; there are also other points concerned with 
what might be called broadly the “traffic” side of the 
schemes, which have aroused controversy, notably the 
idea of rapidly loading cars on to rail vehicles for high- 
speed transit through the tunnel. In the meantime plans 
for developing all alternative methods of crossing the 
Channel have been thrown into confusion until a decision 
is reached. 

What is really remarkable, however, is that the com- 
petence of the civil engineers who are, finally, responsible 
for the success of the project, whichever scheme should 
find favour, is taken for granted. As far as the civil 
engineering side is concerned, we have never had it so 
good! The new dimension of possibility which the 
technical competence of to-day offers in schemes of this 
kind, however, makes one query whether sufficient weight 
is given to considering all the possibilities, and all the 
benefits which might be derived from an ambitious 
scheme of construction. In THE ENGINEER of March 17 
last, we published a brief description of a scheme put 
forward by a French engineer for constructing a dam, 
or simply two training walls with a bridge between them, 
across the Channel, thus modifying the tidal currents 
and thereby inducing, in winter, the warm waters of 
the Gulf Stream to penetrate into the North Sea, raising 
its temperature and, as a consequence, ameliorating the 
winter climate of Southern England and the facing 
coastal regions on the Continent. This is not just an 
ill-disciplined dream, but a properly formulated proposal, 
based on well reasoned principles, worked out in a 
quantitative manner. It promises benefits of an order of 
magnitude greater than either bridge or tunnel, for the 





same order of cost. About £250,000 has already been 
spent on a “feasibility study” of the tunnel, and doubtless 
a considerable sum also on the bridge studies. We 
wonder whether the Rougeron proposal will receive even 
a passing mention in the official talks, let alone a 
“feasibility study”. 

Should a decision to construct a cross-Channel link 
be taken without properly evaluating the Rougeron pro- 
posal in its various alternative forms, a really 2reat 
opportunity might be lost. The economics of the scheme 
are amenable to similar treatment to that favoured for 
the bridge or tunnel, i.e., the traffic tolls would substanti- 
ally, if not entirely, support its cost, and it could, in prin- 
ciple, be built by one of the groups already interested in 
the crossing. There is also the possibility of peak-load 
power generation, somewhat along the lines of the French 
Rance Scheme, contributing to the cost, too, so the 
achievement of frost-free winters in Southern England 
might well prove to be a free bonus from the correct 
choice of Channel crossing! This scheme would take a 
step forward as bold as those taken by the great pioneers 
of engineering. For those unconvinced and needing a spur 
to their conservatism, the Russians provide it. Apparently 
an analogous project has been studied in the Okhotsk 
Sea region; construction of a dam across the Tartary 
Strait would function in a similar way to that described 
by Monsieur Rougeron, and improve the climate of the 
neighbouring coastal regions; this suggestion resulted, 
apparently, from a study of ocean currents made during 
the International Geophysical Year. But it seems doubt- 
ful if this project could compete in economic attrac- 
tiveness with the Rougeron schemes, where the com- 
bination with a road crossing of the Channel is so 
favourable. 


UNINTENDED ORBIT 


The sequence of events which should have sent an 
American spacecraft “Ranger 1” more than 500,000 
miles into space did not in fact take place, and after the 
launching from Cape Canaveral on August 23 the vehicle 
began orbiting the earth at an altitude of between 100 
and 300 miles. According to plans, the “Agena B” rocket 
carrying the spacecraft should have separated from the 
“Atlas” launch vehicle approximately 280 seconds after 
the launch. It should have burned for about two and a 
half minutes to reach the earth orbit speed of some 
18,000 m.p.h., and then have coasted for more than 
thirteen minutes in a “parking” orbit before reaching 
the optimum point in time and space to fire again and 
launch the spacecraft. It appears, however, that only 
the first “Agena B” firing took place. The mobile 
launching platform reached its position but failed to 
carry out the launch. Thus the “Ranger” project has 
suffered an early setback in its characteristic “parking 
orbit” technique, which was intended to be a means by 
which the geometry imposed on moon shots by the 
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location of the Atlantic missile range could be corrected, 
using the second-stage rocket as a mobile launching plat- 
form in space. The method is fundamental to the N.A.S.A. 
programme for exploration of the solar system, begin- 
ning with rough landings of instrument packages on the 
moon, and passing on to soft landings on the moon and 
planets from different space take-off points appropriate 
to each project. 

The series of “Ranger” spacecraft is planned to a 
uniform design, with a basic hexagonal form of the 
vehicle itself. This has become known as “the bus” 
because it will be used to carry “passengers” in the form 
of scientific experiments. While the flight of the first 
vehicle was undertaken as an engineering development 
test to provide answers on which more complicated 
events in the future could be based, “Ranger 1” also 
carried eight scientific experiments concerned with cos- 
mic rays, magnetic fields, radiation and dust particles in 
space, and to determine whether the earth carries along 
with it a comet-like tail of hydrogen gas. We hope the 
lessons learned from the present misfiring will in the 
long run assist implementation of the whole “Ranger” 
programme for space exploration. 


LOOKING FOR ROOM IN SPACE 


The needs of Empire communications made Great 
Britain a focal point for long-range radio and cable 
systems. This country has done much to assist develop- 
ment on similar lines elsewhere, and for some thirty 
years has provided, from the Radio Research Station at 
Slough, an international service of h.f. propagation fore- 
casts which is fundamental to reliable working on those 
frequencies. Demands on communications increase con- 
tinuously. Entertainment now calls for frequency space 
on radio and cable links to an extent unforeseen by an 
earlier generation of communications engineers, and 
recently it has been joined by data transmission. Space 
communication offers the prospect of relieving the load 
on established channels, but it will not be easy for Great 
Britain to maintain in this new field a position compar- 
able with what has been achieved already. This is no 
reflection on technical skill and resources, but echoes a 
warning given by Sir Gordon Radley in his presidential 
address last night to Section G (Engineering) of the 
British Association meeting in Norwich. He spoke of 
the “threat” implicit in the great sums of money which 
the American Government and private enterprise can 
invest in space research and in launching satellites. 

In his Address on “World Communications,” reported 
elsewhere in this issue, Sir Gordon mentioned some 
electronic developments which are enabling maximum 
capacity to be obtained from existing communication 
links. Some of us, in reading about new and ever-faster 
switching devices, may have wondered what the hurry 
is about. An easily appreciated example is the Time 
Assignment Speech Interpolation system on the Trans- 
atlantic cable, based on the fact that when two persons 
are conversing by telephone, one of them at any moment 
is normally listening, so that other conversations can be 
switched instantaneously to use these temporarily idle 
channels. By reducing power requirements, the tran- 
sistor eases a problem of long underwater cables. It 
could make “live” television transmission practicable on 
such a circuit, where the close spacing of repeaters 
necessary for the television band width rules out the 
use of valves. The present method of telerecording film 
over the Transatlantic cable resorts to various expe- 
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dients to reduce the normal 3 Mc/s band width of the 
British television system so that the maximum video 
frequency to be transmitted corresponds with the 45 
kc/s upper limit of the cable. Various steps are bej 
taken to increase the capacity of short-distance internal, 
as distinct from international, telephone cables, and here 
again transistorised repeaters are reducing costs by 
enabling small-diameter coaxial tubes to be used for 
multi-channel telephone systems. New methods of 
“stacking” telephone channels into an allotted fre 
quency band, which nearly treble the number carried, 
are also being introduced, although at the cost of closer 
repeater spacings. 

In some places, such as London, the laying of new 
cables is already impracticable, and so greater use wil] 
be made in future of microwave links. Radio is thys 
returning to importance in this sphere at the same time 
that it seems likely to supplement, if not to supersede, 
the long-distance cable for telephony. We need not add 
here to the account given in Sir Gordon’s paper of 
satellite systems and the problems posed by this method 
of finding more frequencies for world communications, 
Thousands this week have been made aware dramatically 
of what the future holds by the Post Office display at the 
National Radio Show, where a series of scenes is illu- 
minated in sequence to tell the story of the telephone, 
and concludes with a model of the Goonhilly Down 
steerable antenna, with a satellite in space above it. 
Space will not solve all problems, however, and the 
less ambitious but still somewhat unpredictable process 
of reflection from the troposphere continues to be investi- 
gated for links too long to use microwave line-of-sight 
paths, but not long enough to justify transmission via 
a satellite. 


WARREN SPRING 


Potentially the Warren Spring Laboratory of the 
Department of Scientific and Industrial Research is prob- 
ably more interesting to engineers than any other D.S.LR. 
establishment. For the general idea in setting up this 
Laboratory at Stevenage was that there ought to be a 
research body versatile enough to carry out researches 
on any subject which cannot reasonably be fitted into 
the programme of any other research body. At a time 
when swift advances are being made in the application 
of science and numbers of novel ideas are current Warren 
Spring Laboratory has opening before it exciting possi- 
bilities. However, in the Laboratory’s first full year of 
operation in 1960 the actual performance proved less 
exciting than the prospect, as is revealed in the Annual 
Report which lies before us as we write. Indeed, in one 
field, that of research into the synthesis of oil from coal, 
the work of the Laboratory was actually reduced and 
technological research into the Fischer-Tropsch process, 
which was shown by the Wilson Committee to be unlikely 
to become economic in this country in the foreseeable 
future, is to be discontinued. Only allied work on cata- 
lysis will go on. Elsewhere nothing very exciting has 
been done yet, not because nothing very much is being 
done anyway, but because it takes time for researches 
to get under way, for results to become apparent and 
for those results to find applications. The Laboratory, for 
example, is studying the behaviour of gas bubbles in 
liquids. Potentially much of value to the chemical in- 
dustry may be discovered and there may be applications 
in engineering generally. But the work has not been 
carried far enough yet for anyone to venture upon 

















THE ENGINEER Sept. 1, 1961 





prophecies There is also an investigation of the prob- 
lem of the prevention and the removal of oil pollution of 
sea beaches. This has only just begun to yield results 
which may prove to be of value to local authorities. 
Again an investigation of the technique of the separation 
of minerals by high tension electrical means has 
revealed unexpected anomalies not explained by existing 
theory. It is obvious enough that as the years pass this 
Laboratory will have much more to report than it has at 
present. Aste 

However, there is one Division of the Laboratory 
which can report some more definiie results of the year’s 
work. It is the Atmospheric Pollution Division, and it 
can do so, no doubt, because this Division was trans- 
ferred as a “going concern” to Stevenage when the old 
Fuel Research Station at Greenwich was closed down 
and has not had to be created de novo. Analysis of data 
from local authorities reveals that over the years since 
1952 and for the country as a whole the emission of 
smoke has steadily, even if slowly, declined; but the emis- 
sion of sulphur dioxide has increased. Data from towns 
indicate that about 80 per cent of the smoke observed at 
ground level arises from the burning of coal in domestic 
grates. But a large proportion of the sulphur dioxide 
pollution comes from industry. Nevertheless “there is 
no detectable trend in sulphur dioxide concentrations at 
low level,” which suggests that the high chimneys typical 
of industry make a smaller contribution to the pollution 
of the air in which people actually live and work than do 
the lower chimneys of domestic dwellings. The Division 
has taken an interest in air pollution by road vehicles. 
Surveys undertaken to discover the degree of this pollu- 
tion in towns have shown it to be confined to narrow 
enclosed and congested roads and that it is very localised. 
At one time workers from the Laboratory began to 
study how to remove smoke from diesel exhaust gas. 
But, very sensibly, this work was quickly abandoned; it 
was appreciated that if it is properly maintained and 
adjusted there is no reason at all why a diesel should emit 
smoke. Instead an attempt is being made to develop a 
device able to measure the density of any smoke emitted, 
with the ultimate object, no doubt, of assisting the police 
to prosecute offenders. Another investigation worthy of 
note is one into the cleaning of flue gases from sulpur 
dioxide. The Central Electricity Generating Board con- 
sistently claims that the washing of flue gas with water 
or aqueous solutions so cools the gas that it fails to rise 
properly when discharged from the chimney, so that the 
concentration of sulphur dioxide near the ground and 
in the vicinity of the chimney may actually turn out to 
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be higher when the gas is washed than when it is not. 
The Laboratory is now investigating claims for a solid 
absorbent which can operate satisfactorily at tempera- 
tures up to 200 deg. Cent. and which can be regenerated, 
yielding up the sulphur dioxide, at temperatures above 
300 deg. Cent. Will this turn out to be the answer to the 
power station engineer’s dreams, a method of cleaning 
flue gas which also yields as a by-product sulphuric acid 
saleable at an economic price? 



































SAFETY IN CIVIL ENGINEERING 


To formulate a comprehensive set of regulations 
covering safety in works of engineering construction 
must, indeed, be a daunting task for anyone to face. 
But even bearing in mind all the difficulties, a first im- 
pression of the two documents just published by the 
Ministry of Labour (see page 377 herewith) tempts one 
to wonder whether they will be of major assistance in 
reducing accidents on the constructional site, or whether 
they will prove to be of much practical use at all. A 
principal stipulation of the regulations is that all firms 
employing 20 persons or more shall appoint a safety 
supervisor. Perhaps this will prove to be the most 
salutary step in the regulations, but even this measure is 
arguable in some circumstances in relation to the general 
manner in which responsibility is borne by a contractor’s 
staff on a normally-organised site. At least, however, 
the existence of a safety supervisor will bring to the fore 
all problems of safety on the site, and this in itself, by 
promoting a “safety-conscious” attitude of mind, may 
be half the battle. For the rest, many of the regulations 
are phrased in a manner which is likely to prove 
singularly irritating to the man on the site; they abound 
with phrases such as “except under the immediate super- 
vision of a competent person and as far as possible by 
competent workmen possessing adequate experience of 
such work” and “of adequate strength for the purpose 
for which it is to be used and shall be properly main- 
tained”. It will be interesting to see whether accidents 
on constructional sites do, in fact, show a reduction 
after the introduction of these regulations; a “before and 
after” study to ascertain precisely what result they will 
have would be an illuminating exercise. But it may 
be that the major value of the Regulations will lie in 
deciding legally who is to blame when an accident occurs 
rather than in the direct prevention of accidents. But 
if so many decisions will have to be reached by court 
cases before the exact legal meaning of much of the 
terminology can be established. 





““ STOKERS AND THE SMOKE NUISANCE ” 


“The best furnace in the world will not consume its own smoke 
unless it is properly attended to ; and the error committed by manu- 
facturers consists in not employing proper persons to attend the fires. 
It may be taken as an incontestible truth, that there is no smoke 
consumer like a good stoker. Manufacturers would consult both the 
public convenience and their own interests by engaging none but 
careful and well-qualified stokers. There is a very simple lesson which, 
as a rule neither the stokers nor their employers seem to have mastered. 
It is this. The first effect of heat upon coal is to drive off the gases 
contained in the coal. These gases, when unburnt, constitute the 
clouds of black smoke so generally emitted by manufactory chimneys; 
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and thus, while the air is poisoned and loaded with matter dangerous 
to health, a considerable part of the heating properties of the coal is 
altogether wasted. The gases which are thus rendered harmful may be 
very easily economised by passing them over a body of fire, and thus 
burning, as fuel, the smoke now poured out into the atmosphere. 
If the stoker, in doing what is called * firing ’ the furnace, will only take 
care to put on the coal in front and in small quantities, at the same 
time pushing back the ignited fuel and properly regulating the supply 
of air, the smoke will be entirely consumed, and the quantity of coal 
used on the present wasteful system will be greatly diminished. All 
that is required is greater care and intelligence on the part of the 
stokers ; but in order to secure this a better class of men must be 
employed.” 
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World Communications 


The presidential address to Section G (Engineering) at the Norwich meeting of the 
British Association for the Advancement of Science was given on August 31 by 
Sir Gordon Radley. Introducing his subject of “* World Communications,” he 
recalled the leading part played by British enterprise in the past in providing such 
systems, and spoke of the challenge now presented by the great sums of money 
which American governmental and private enterprise is able to invest in space 


research and in launching satellites. 


We abstract some sections of his paper 


below. 


ETTER communication facilities usually 
require the use of an ever-increasing 
frequency bandwidth. The first transatlantic 
telegraph cable transmitted telegraph mes- 
sages at a speed of only three words per 
minute. It did so within a frequency band- 
width of about 14 c/s. The improved com- 
munication capacity of later transoceanic 
telegraph cables was made possible by their 
ability to transmit frequencies up to 100 c/s. 
Speech requires the transmission of much 
higher frequencies. A modern transoceanic 
telephone cable will provide both-way paths 
for eighty telephone circuits, each path 
occupying a channel bandwidth of 3 kc/s. 
Transmission of a television picture using 
the existing British standards of definition 
with its accompanying sound needs a 3-5 
Mc/s channel. The higher standard of 
definition used by European television re- 
quires a bandwidth of nearly twice this. 
Prior to 1956 world telegraph communi- 
cation was provided by submarine cable and 
radio ; telephone communication could be 
provided on radio only. Propagation of the 
radio signals depends on reflection frem the 
ionosphere which is very dependent on sun- 
spot activity and for three or four years out 
of a regular solar cycle of eleven years, the 
reliability and communication capacity of 
radio links may vary very considerably. 
Moreover, in the high-frequency (h.f.) band 
which is the most suitable for long-distance 
communication the world total of frequency 
assignments between 4 and 10 Mc/s increased 
from 6658 in 1929 to 74,284 in 1959. It is 
quite clear that radio alone cannot satisfy 
the growing needs for world communication. 


THE COMING OF TRANSOCEANIC 
TELEPHONE CABLES 


Long-distance telephony over submarine 
cables only became possible with the develop- 
ment of underwater electronic repeaters for 
the periodic amplification of signals at 
regular intervals along the cable. At the 
highest frequencies transmitted in a modern 
multi-circuit telephone cable, the power of 
the signals is reduced by nearly half after 
they have travelled a mile and this loss is 
logarithmic. The first repeater—a very 
cumbrous and crude affair by modern 
standards—was not submerged until 1953. 
It is still pleasing to recall that the operation 
was conducted by the British Post Office. 

The first transatlantic telephone cable was 
completed in 1956 as a tripartite venture 
between the American Telephone and Tele- 
graph Company, the British Post Office and 
the Canadian Overseas Telecommunication 
Corporation. The section between New- 
foundland and Nova Scotia, about 336 
nautical miles, was of British design and 
construction. It has become the prototype 


for the cable being completed this summer 
between the United Kingdom and Canada 
(CANTAT), and will be the prototype of a 
number of planned systems, both British and 
American. 


The distinguishing feature of the American 
designed part of the system between New- 
foundland and Scotland—1950 nautical miles 
—was the use of two cables, one for each 
direction of transmission. This facilitated 
the design of the electronic repeater which is 
basically a one-way device ; it did, in fact, 
become possible to build one-way repeaters 
for this cable in long, pressure-resisting, but 
flexible, steel housings which constituted no 
more than a bulge of just under 23in diameter 
in the cable. 

An important development has been the 
introduction of TASI (Time Assignment 
Speech Interpolation) on the transatlantic 
cable circuits. TASI dispenses with a pair 
of channels—one for each direction of 
speaking—reserved for each telephone con- 
versation in the ocean cable. By means of an 
elegant, electronic switching system for which 
the Bell Telephone Laboratories were res- 
ponsible, TASI connects each fresh burst of 
conversation to any idle channel in the group. 
At the distant end a steering signal connects 
this channel to the right listener. Provided 
the number of channels in the group is large 
enough, the number of conversations possible 
simultaneously is practically doubled. 


** ROUND-THE-WORLD ” TELEPHONE 
CABLE SYSTEMS 


The cable laid during the summer between 
Scotland and Canada will form the first link 
in the projected Commonwealth round-the- 
world cable system. It is an entirely British 
achievement and is a distinct step forward in 
transoceanic cable technology. A single 
cable is used for both directions of speech 
transmission, the “go” and “return” 
channels being separated by the use of 
frequencies between 60 and 300 kc/s for 
speech in one direction and of frequencies 
between 360 and 608 kc/s in the other. At 
each repeater the two sets of channels are 
separated by electronic filters so that all 
channels pass uni-directionally through the 
amplifier. 

When both-way transmission can be 
achieved within the communication capacity 
of a single cable, it usually provides a 
cheaper system. The necessary transmission 
of much higher frequencies for a given 
number of circuits means that the distance 
between points of amplification must be 
reduced and in the Canadian cable the 
repeaters are only 26 nautical miles apart. 
There are eighty-nine under the water 
between Newfoundland and Scotland. 

The filters which separate and subse- 
quently re-combine the two directions of 
transmission add considerably to the number 
of components in each repeater and to the 
space which they occupy. This means that 
a comparatively large steel housing is 
required. The transfer of it from the ship 
to deep water has constituted a difficult 
problem. Unlike the flexible housings used 
for one-way repeaters, these large rigid 
housings cannot be made to follow the cable 
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round a drum as part of the cong 

reat rae pee But mechanical engi 
ave devised new types of layin : 

deal with this problem. 76 Ey 

The Canadian project has made USE for the 
first time in a major operation of a new 
of deep-sea cable. Unlike traditional] Ye 
this is not armoured, the protection given by 
armour being, in fact, quite unn M 
deep water. The cable is given Strength 
high-tensile-steel core which is torsionaly 
balanced. Armour, of course, is stijj Used 
in shallow water near the shore ends, 

The idea of a round-the-world cable of 
high traffic capacity began to take Shape at a 
Conference of Commonwealth Tepresenta. 
tives in London in the summer of 1958 
When completed the system would provig 
telephone, telegraph, picture telegraph an 
telex facilities between the countries where j 
lands and to other countries by short radi 
spurs. Planning for the Pacific section of the 
round-the-world cable is well advanced 
This will provide transmission bands 240 ke, 
in width in each direction over the sections 
Vancouver—Auckland-Sydney. The cable 
to be used will be of the same construction 
as that just laid to Canada and the both. 
way repeaters will be similar in design jo 
those used on the Canadian project. Ther 
will be 317 between Sydney and Vancouver, 
A landing in the Hawaiian group of islands 
is planned ; this will provide a convenient 
point for interchange of traffic between the 
Commonwealth system and an American 
East-West route across the Pacific. 

One of the greatest difficulties in construct. 
ing a very long underwater section is the 
supply of power to the repeaters. The use of 
transistors instead of valves would, of 
course, greatly simplify the power feeding 
problem. Very rapid progress is being made 
in transistor technology and it is possible 
that the first transoceanic cable with tran- 
sistor amplifiers is not many years distant. 
Transistor amplifiers will be necessary ina 
long cable to transmit television. The 
frequency bandwidth required for such 
transmission is such that the repeaters wil 
have to be very close together and it would 
not be practicable to design a system, say, 
2000 miles long, using valves. 


THE ARTIFICIAL SATELLITE 


The artificial satellite which communi 
tion engineers propose to use as a means of 
expanding world communications will act a 
a repeater station in space, having a line-f- 
sight path to the earth station with which it 
communicates. Because radio communis 
tion will no longer depend on reflection from 
the ionosphere it will be possible to use that 
part of the radio spectrum between about 
1000 and 10,000 Mc/s. This has a com 
munication capacity several hundred times 
that of the H.F. band at present used. _ 

The most elementary form of communi 
tion satellite consists of a simple reflector 
travelling round the earth at a height of@ 
few thousand miles. 

Even when highly directional antennas af 
used on the ground, only a very small pre 
portion of the energy radiated by the trams 
mitter will hit a passive satellite and an even 
smaller part will be reflected back and dis 
persed over the earth’s surface. Because of 
this, very high power transmitters would b 
needed to achieve communications usilg 
passive satellites at heights of interest. Its 
not only difficult to generate this high powe! 
at microwave frequencies, but a transmitte 
of the power required would give rise to co 
siderable interference. For this reason activé 
satellites are more likely to be used for com 
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“ation purposes. They will contain 
rere repeaters which will amplify the 
ar signals before retransmitting them 


back to earth. 


AcTIVE SATELLITES 

The kinds of active satellite which have 
been most discussed are : . ' 

(1) Satellites in circular orbits at heights 
petween 2000 miles and 6000 miles. Each 
will complete a circuit of the earth in three 
to eight hours and appear to move fairly 
rapidly across the sky. A number will be 

yired so that at least one 1s always visible 
to both terminal radio stations. 

(2) Satellites in circular equatorial orbits 
at a height of 22,300 miles. At this height a 
satellite makes one rotation every twenty- 
four hours and therefore appears stationary 
relative to a point on the earth’s surface. 
An American proposal of the first kind 
would employ fifty satellites at a height of 
3000 miles to provide world-wide communi- 
cation. The satellites are divided into three 
sets in orbits making angles of 60 deg. with 
each other. A variant of this, suggested in 
the United Kingdom, is for the use of satel- 
lites in elliptical orbits with perigees 300 
miles high and apogees from 10,000 miles to 
12,500 miles. Provided the orbits can be 
maintained in their relative angular positions, 
twelve satellites would provide complete 
global coverage. ' 

All low-orbiting satellites, active or passive, 
require steerable transmitting and receiving 
antennas on the ground which can be 
continuously directed on to them. Dishes 
60ft or 80ft in diameter will probably be 
used. Fig. 1 is a photograph of a British 
antenna of this kind. In a commercial 





Fig. 1—Steerable dish antenna used for radar tracking 
experiments with passive satellites at a Marconi 
research station 


system these would have to be duplicated at 
each ground-station in order to prevent 
interruption of communications during the 
period when one satellite is beginning to pass 
out of view and another taking its place 
as the communication link. Because of 








the, desirably, very narrow beamwidth of 
the ground station steerable antenna, auto- 
matic tracking of the satellite will be 
necessary. This will be controlled by a 
signal returned from the satellite. 

The second kind of proposal which 
makes use of satellites with an orbital 
period of twenty-four hours has a number 
of obvious advantages. At this height a 
satellite will “look-at” nearly half the 
earth’s surface as shown by Fig. 2, and only 
three such satellites would be required to 
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Fig. 2—Geometry of syn- 
chronous satellite system 
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systems. But the distance between relay 
Stations in a land system is usually about 40 
miles compared with 4000 miles or much 
more to the satellite. Moreover, on land, 
highly directional transmitting and receiving 
aerials enable signals to be beamed from 
station to station. Highly directional aerials 
are almost impossible to arrange on a satellite 
and, in order to make use of any directivity, 
it is neccessary to maintain attitude control 
of the satellite. 

Taking both the increased distance and 


22,300 STATUTE MILES 








provide for communication between any 
two points on the earth’s surface. 

Because the satellite will remain stationary 
relative to the transmitters and receivers 
with which it communicates, the design of 
the ground station equipment is simplified. 
On the other hand, the distance of about 
45,000 miles which the radio signals have 
to traverse in a trip, ground-satellite-ground, 
introduces a delay of 240 milliseconds 
into their transmission, or about a _ half- 
second before a reply can be received. For 
the transmission of telegraphy, data, tele- 
vision and many other kinds of communi- 
cation this does not matter. Communication 
engineers are as yet uncertain whether 
delays of this order would be troublesome in 
a telephone’ conversation. They are 
appreciably longer than the delay of the 
order of 150 milliseconds which will be 
encountered on the longest wire line yet 
planned : the United Kingdom to Australia 
via trans-Alantic submarine cable, thence 
across Canada by microwave and onwards by 
trans-Pacific submarine cable via New 
Zealand. But to reach Australia via a 
space system would require two twenty-four 
hour satellites with an intermediate ground 
station. This would bring the round trip 
delay to nearly one second which certainly 
would be serious. 


SATELLITE POWER SOURCES 


Power to operate the electronic equipment 
in an active satellite will be obtained initially 
from the sun although the long-term develop- 
ment of light-weight nuclear sources must 
not be ruled out. Much work has been 
done during the last 5 years on the develop- 
ment of the solar cell, principally by the 
Bell Telephone Laboratories in the United 
States. Although the cell, in its present 
form, is not yet satisfactory for long-term 
service in a satellite, it seems reasonable 
to plan on the assumption of its use in the 
future. 

The solar cells may be supported on 
** sails’ at the sides of the satellite, extended 
after the satellite has settled in its orbit. 
They will have to provide an area of | or 2 
square yards in order to generate enough 
power to operate the radio transmitter. 
During the time that a satellite is in the 
shadow of the earth, power will have to be 
supplied from storage batteries. 


SATELLITE-TO-GROUND TRANSMISSION 


Satellite communication systems will make 
use of frequencies in the same part of the 
spectrum as entirely ground based, radio-relay 








—_— 


the lack of directivity together, the trans- 
mission loss between a communication 
satellite and its ground station may be 80 
dB—100 million times on a relative power 
basis—greater than the loss between two 
adjacent stations in a land radio relay 
system. The problem is not serious in the 
direction ground-to-satellite because high 
transmitting powers can be used, fed into 
large parabolic antennas directed on to the 
satellite. It is serious in the other direction 
because the power of the transmitter in the 
satellite is limited to 1W or 2W and the 
signals it sends out are dispersed over a 
very large part of the earth’s surface. 

Amplification of these weak signals by 
means of a device which itself has very low 
intrinsic noise is the nub of the problem. 
Because of the thermal agitation of its 
molecules, every element of an electrical 
circuit produces spontaneous unwanted noise 
signals at radio frequencies. It has become 
common to measure this noise in terms of 
the equivalent temperature of its source ; 
for a conventional amplifier this may 
correspond to 3000 deg. K. The invention of 
the maser provided the engineer with 
low-noise amplifying devices of a new kind. 
Taking advantage of the principles of 
quantum mechanics, a very weak incoming 
signal is able to trigger a great amount of 
power over a limited frequency range. The 
problem generally is to extend this range, 
but masers have been constructed with a 
frequency coverage adequate for a satellite 
communications system. 


MODULATION METHODS 


The economics of satellite communication 
suggest planning in terms of at least 600 
two-way telephone channels, or one two-way 
television channel. It remains necessary to 
mention the way in which the messages will 
be impressed on the radio signal. Infor- 
mation theory tells us that by increasing the 
transmitted frequency band, it is possible 
to improve the signal-to-noise ratio without 
increasing transmitter power. Frequency- 
modulation is a technique frequently used for 
this purpose. Pulse-code modulation, in 
reality a method of processing information 
before applying it to any type of radio 
transmission, has many attractions. The 
important feature of both is their relative 
freedom from interference but fairly wide 
bandwidths are required and it is likely that 
at least 250 Mc/s will be needed by each 
satellite system for two-way communication 
on the scale envisaged. 
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Dissolved Gases in Boiler Water 


A SURVEY OF EXISTING KNOWLEDGE AND EXPERIENCE 
By R. J. SAUNDERS, A.M.I.Mech.E., A.M.I.Mar.E. 


Oxygen, nitrogen, and carbon dioxide, being components of the atmosphere, are 
always found in appreciable amounts in boiler and feed water, and the decomposition 
of chemicals commonly added to remove oxygen and to adjust pH may in turn 
give rise to ammonia and sulphur dioxide. All these gases can in certain conditions 


be harmful to boilers. 


boiler-tube failures by the stimulation of galvanic processes. 


The presence of oxygen in large quantities may produce 


The degree of useful 


deoxygenation in boilers depends on the operating temperature, and some recom- 


mendations are given. 


Adjustment of py to stabilise oxide films is an effective 


safeguard against oxygen corrosion. Nitrogen in the form of bubbles may contri- 
bute to corrosion occurring during idle periods by producing a kind of deposit 


attack, even though the gas is chemically inert at these temperatures. 


Carbon 


dioxide and sulphur dioxide are harmful chiefly in that they accelerate corrosion 

of the pre-boiler system, and the corrosion products carried into the boiler may 

cause deposit attack and local overheating. An account is given of the chief sources 

of these gases and of the methods of minimising their concentration and effect. 

The sources of ammonia, its usefulness as a cerrosion preventive, and its possible 
harmful effects are discussed. 


PPRECIABLE amounts of oxygen, 

nitrogen, and carbon dioxide are always 
present in boiler and feed water, besides 
which the decomposition of the chemical 
additives used to remove oxygen and adjust 
pH may give rise to ammonia and sulphur 
dioxide. The object of this report is to 
review existing knowledge and experience of 
corrosion by dissolved gases in boilers. 


PITTING ATTACK BY OXYGEN 


Certain forms of boiler corrosion can be 
satisfactorily explained in terms of electro- 
chemical theory. Most pitting corrosion is 
the result of electrolytic action involving a 
difference of potential between surface films 
and patches of bare metal. 

The principal forms of pitting corrosion 
are : 

(i) Air-bubble pitting, which is associated 
with air bubbles adhering to metal surfaces 
under stagnant conditions. 

(ii) Hard-scab pitting, which occurs in the 
hotter areas of generating surfaces. 

(iii) Soft-scab pitting, which can occur in 
drums, superheater tubes, headers, main 
steam pipes, and in fact on any surfaces not 
submerged during idle periods. 

The following account of these phenomena 
is based on Slater and Parr.* 

Air-Bubble Pitting —A substantial amount 
of air may enter an idle boiler standing filled 
or partly filled with cold water and, conse- 
quent on small daily fluctuations in tempera- 
ture conditions, may result in air being 
thrown out of solution to form bubbles 
which become attached to the metal sur- 
faces. Where such bubble attachment occurs 
a potential difference will exist on the metal 
surface between the oxygen-rich areas under 
the bubble and the surrounding water-wetted 
areas less rich in oxygen. As a result of the 
electric current which then flows, a ring of 
corrosion will occur in the areas lower in 
oxygen content (anodic areas) surrounding 


~* British Shipbuilding Research Association. Unpublished 
Report No. 311. 








DIRECTION OF CURRENT PLOW 


Fig. 1—Two stages in the formation of an air-bubble pit' 


the bubble. Corrosion products tend to 
build up over the surface of the bubble by 
capillary attraction, thus isolating it from 
the surrounding water (see Fig. 1). As the 
electrolytic action proceeds and the cap of 
corrosion products around the bubble 
thickens, oxygen inside the bubble is used 
up in converting the corrosion products into 
their fully-oxidised state, leaving inert nitro- 
gen inside. When the supply of oxygen 
under the cap of corrosion products is thus 
exhausted, the direction of the electric current 
is reversed and the surface under the nitrogen 
bubble becomes the anode. Corrosion will 
continue as long as the oxygen differential 
exists, that is as long as the cap of corrosion 
product remains intact. This cap is suffi- 
ciently porous to allow the passage of ions, 
but any ingressing oxygen is rapidly used up 
by the oxidation of the outer layers of cor- 
rosion product and does not reach the anodic 
areas at the base of the pit. Thus, when an 
air bubble has attached itself to a metal 
surface, corrosion will be initiated and will 
proceed irrespective of subsequent changes, 
until the boiler is emptied and dried. This 
usually causes the cap to collapse. The cap 
will be found to consist of an outer layer of 
soft red iron oxide (Fe,O,;) with an inner 
core of powdery black magnetic iron oxide 
(Fe,O,), which fills the pit. 

When this pitting occurs in boiler tubes 
it can be very serious and has been known to 
cause 30 per cent penetration in a boiler idle 
for only two weeks. When it occurs in 
drums it is less serious because of the thick- 
ness of the metal and accessibility for clean- 
ing. The only way to eliminate air-bubble 
pitting, apart from emptying and drying 
the boiler, is to de-oxygenate the water by 
suitable treatment. Air-bubble pitting may 
initiate scab pitting on generating tubes if 
subsequent boiler-water treatment is not 
employed. 

Hard-Scab Pitting —Hard-scab is a more 
virulent type of pitting which may occur 
during steaming, in the hotter areas of 
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generating surfaces, such as the furnace ¢ 
of first-row tubes. In this case the 

firmly-adhering scabs are of black a 
= surmounted by a cap of ~~. 

The necessary conditions for the jnitigs 
of scab pitting and its subsequent q 
ment are not known with certainty, 
buting factors may be non-homogenej 
boiler-tube steels, cracks in the oxide 
or irregularities in deposit formation, but th, 
most probable cause is the localised break 
down of semi-stable protective surface film 
together with a supply of oxygen jp the 
boiler water. Scab pitting is also aSSOCiated 
with boiler water contaminated by modergy 
amounts of dissolved salts, pring 
chlorides, of up to 140 p.p.m., which hinder 
the formation of stable protective films and 
greatly increase the conductivity of th 
water. 

A probable mechanism of scab pitti 
illustrated in Fig. 2, involves the initiation of 
anodic attack on the metal surface, by one 
of the factors already mentioned, which wil 
then proceed in conditions of salt contami. 
nation. As the pit develops, alkali is forme 
at the cathodic areas around the pit as 
result of the accumulation of hydroxyl ions 
When the water contains significant traces 
of sea water, both the anodic and cathodic 
products of electrolysis, ferrous chloride ang 
sodium hydroxide respectively, are soluble, 
but react to form an insoluble cap of ferroys 
hydroxide over the point of attack. A 
hard-scab pitting is always confined to arey 
of high heat transfer, it is evident that it 
the high temperature which causes th 
corrosion product to compact and harden, 
The electrolytic cell set up under the scab 
will continue to function as long as oxygen 
is available in the boiler water to oxidise the 
ferrous hydroxide to form magnetite and to 
depolarise the cathode. Also, the rate of 
attack may be increased by the high 
temperatures involved since the condw 
tivity of the electrolyte increases with ten- 
perature. The result is an ever-deepenin 
pit characterised by a non-selective penetr- 
tion of the structure of the metal. 

Once the necessary conditions for corrosion 
are established by the formation of a loa 
electrolytic cell, its continuance is almos 
entirely dependent on the supply of dissolved 
oxygen to the cathode, the principal role of 
oxygen in the corrosion process being that d 
cathodic depolariser. In aqueous solutions 
such as boiler water, hydrogen atoms teni 
to form on the surface of the cathode, polar 
ising the cell and reducing the loss of metd 
ions from the anode. When dissolved 
oxygen is present, the atomic hydroga 
combines with the dissolved oxygen to fom 
water, thereby removing the  polarisia 
effects of the hydrogen and stimulating tk 
corrosive action. At high hydrogen-i 
concentrations corresponding to pH valis 
of less than 5 or 6, hydrogen can be cot 
tinuously evolved from the cathode, and th 
corrosion is said to be of the hydroget 
evolution type, that is acid corrosion. 
this case the hydrogen is self-liberating am 
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Fig. 2—Two stages in the development of a hard-scab pit’ 
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pH VALUE 


pH VALUE 


tion between rate of corrosion of iron and 
Fig. 3-Rela pH value! 


oxygen is not required for depolarisation. 
Some hydrogen evolution may occur with 
pH values up to 9-4. Hillier, in the discus- 
sion on Reference 1, gives a relationship 
between corrosion rate, pH value, and 
dissolved oxygen concentration in four 
distinct phases (Fig. 3). At pH values 
up to 9-4, corrosion can occur owing 
to the evolution of hydrogen at the cathodic 
surface, as shown by the first part of the 
curve. The second phase shows that, in the 
presence of dissolved oxygen, corrosion 
occurs in proportion to the amount of 
oxygen available at the cathodic surface. 

The two phases of corrosion due to hydrogen 
evolution and oxygen reduction may occur 
at the same time up to a pH value of about 
9.4. As the pH value is increased the 
hydroxyl ion concentration _ becomes so 
strong that the close precipitation of ferrous 
hydroxide, which occurs at the metal surface, 
will stifle the corrosion even in the presence 
of dissolved oxygen, but as the hydroxyl-ion 
concentration is further increased, a point is 
reached at which the strong caustic action of 
the liquid dissolves any protective film ; this 
is indicated by the fourth phase of the curve. 

Slate and Parr! state that scab pitting may 
be completely prevented by giving the water 
a definite positive alkalinity and maintain- 
ing a pH value of 10-0 to 11-0. In these 
conditions the surface films are both stable 
and self-healing should rupture occur by 
mechanical or other means. This treatment 
may also modify existing scabs, causing the 
cap of corrosion products to disintegrate 
and fall away. 

Soft-Scab Pitting—Attack by soft-scab is 
similar to that discussed as (ii) except that 
the cap of corrosion products is much softer 
and contains a higher proportion of red 
iron oxide (Fe,O,). It occurs mainly in 
superheater headers and tubes, main steam 
piping, and on any steel components above 
the water line which are liable to come in 
= with water that has primed from the 

iler. 

When priming occurs the water deposited 
will evaporate leaving salts on the surfaces 
concerned. Under humid conditions, such 
as will exist when the boiler is shut down, 
droplets of condensate may form on these 
metal surfaces which then dissolve salts in 
their immediate vicinity, producing droplets 
of quite concentrated electrolyte. This will 


REACTION BETWEEN ALKALI AND 
AIR FERROUS SALTS FORMING AN 
INTERMEDIATE BLANKET OF 
IRON OXIDE CORROSION PRODUCTS 
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Fig. 4—Formation of a soft-scab pit! 


give rise to intense local attack at favourably 
disposed areas, the sequence of development 
being somewhat similar to that previously 
described. The initial and final stages in the 
development of a soft-scab pit are illustrated 
diagrammatically in Fig. 4, from which it can 
be seen that the electrolytic attack is initiated 
by a difference in potential between the 
inside and outside of the droplet consequent 
on an oxygen-concentration gradient. Sub- 
sequently corrosion products forming at an 
intermediate position produce a semi-per- 
meable membrane and establish the corrosion 
cell. Final products of electrolysis comprise 
black magnetic iron oxide (Fe,O,) on the 
inside and fully-oxidised ferric oxide (Fe,O;) 
on the outside. Steaming dries out moisture 
from the corrosion cap and oxidises the iron 
compounds present to the red-rust (Fe,O;) 
condition ; this is the characteristic fre- 
quently observed in superheater tubes where 
operation has been intermittent. 

Once this type of deterioration has been 
established it may continue whenever the 
boiler is shut down and condensation takes 
place. Droplets of salt-contaminated water 
primed from the boiler may reach areas 
some distance away and attack has been 
found on manoeuvring valves, turbine 
blading, &c. In order to be free from this 
form of corrosion it is necessary either to 
fill with correctly treated water those com- 
ponents liable to be affected or, on running 
down the boiler, to ensure complete dryness 
by the provision of some form of dehumidi- 
fication. 


OTHER TYPES OF ATTACK 


Corrosion in High-Pressure Boilers.—Cor- 
rosion pitting in high-pressure land boilers 
frequently takes the form of localised con- 
version to magnetite of the tube wall* which, 
in boilers working above 650 lb per square 
inch, may be accompanied by embrittlement, 
apparently by hydrogen, resulting in the 
explosive expulsion of a “window” of 
metal. It is noteworthy that there is no 
certainty that this form of attack depends 
on the presence of dissolved gases. 

Overheating Under Deposits —A common 
mode of failure is by overheating of the tube 
metal beneath a deposit of sludge or corrosion 
product originating at some place away from 
the point of failure. That tube failures can 
occur in this manner is well known and it 
is accepted that the bulk of the deposit is 
the product of corrosion in the condensate/ 
feed-water system. If the deposits are 
voluminous, overheating may occur through 
restriction of circulation but the more likely 
cause in marine boilers, where large accumu- 
lations of iron oxide are not normally found, 
is the formation of hard, glass-like scales 
which, although very thin, are of extremely 
high thermal resistance. A typical analysis 
of such a scale taken from a tube of a high- 
pressure marine boiler is given by Crozier* 
as follows : 


Per cent 
Iron oxide (Fe,O;) ... : 
Copper oxide (CuO)... 
Zinc oxide (ZnO) ...._—.... sw *% 
Silica (SiO,)... . ae . 
Aluminium oxide (41,0 ) .. 
Calcium (Ca) er , 
Magnesium (Mg) ; 
Sulphate (SO,) ... ... ... ‘ . 2 
Phosphate (PO,)... ... ... . -. 28°S 


nN 
IOeOUDROCD 


5 


The scale deposit had formed into a 
strongly adhering coating having a maximum 
thickness of 0-023in on the side of the tube 
subjected to the greatest heat and removal 
by mechanical means was extremely difficult. 
The analysis clearly indicates the origin of 
its predominant constituents as the ferrous 
and non-ferrous metals in the pre-boiler 
system. It is not necessary for much corrosion 
to be present as the total volume of corrosion 
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product comprising such scales is very small. 
Higher metal temperatures, reduced fluidity of 
sludge at higher temperatures and conse- 
quent less effective blow down are probably 
contributing factors in this type of failure. 


CARBON DIOXIDE 


After oxygen, carbon dioxide is the gas 
most likely to cause damage to steam plant. 
In the pre-boiler system, when dissolved 
oxygen has been reduced to normal levels, 
dissolved carbon dioxide, or carbonic acid, 
is mainly reponsible for the corrosion which 
is the source of the metallic oxides found 
on boiler heating surfaces. 

Carbon dioxide can exist 
three forms : 

(a) Chemically combined in the form of 
bicarbonates and carbonates. 

(b) As the free carbon dioxide needed to 
keep (a) in solution. 

(c) Any excess. 

It is the excess, known as the “ aggressive ” 
carbon dioxide, which is responsible for 
corrosion of ferrous and non-ferrous metals. 

According to Hillier*? the corrosion of 
iron in an aqueous solution of carbon 
dioxide proceeds by the following processes, 
which are illustrated in Fig. 5 : 

Carbonic acid partially dissociates into hydro- 
gen and bicarbonate ions 

H,CO;——> H* + HCO; ; 
the bicarbonate ions combine with ferrous ions 
to form ferrous bicarbonate 

Fe** +2HCO;——>Fe(HCO,), ; 
ferrous bicarbonate dissociates into ferrous 
carbonate and carbonic acid 

Fe(HCO;),= FeCO; + H,CO,. 

If dissolved oxygen is present ferrous carbon- 

ate dissociates to form ferric hydroxide 

4FeCO; +-6H,O + O,=4Fe(OH); +4CO,, 
and the Fe(OH), breaks down into Fe,O, and 
water. 

Although carbonic acid is a weak acid it 
nevertheless provides ample hydrogen-ion 
concentration to promote acid corrosion, 
and as feed water, consisting principally of 
condensate, is an unbuffered solution, the pH 
value may be lowered appreciably by small 
amounts of CO,. Conversely, the presence 
of small amounts of alkaline salts or 
ammonia, carried over with the steam, will 
neutralise the acidity of condensate caused 
by CO,. Theoretical pH values of pure 
condensate for various temperatures and 
concentrations of CO, are given by Powell, 
von Lossberg, and Rummell.* They state 
that 1 p.p.m. of CO, can reduce the pH 
value of pure condensate from about 7 to 
about 5-6 at 70 deg. Fah. 

It is stated by Speller* that, by itself, 
2 p.p.m. of CO, has about the same corrosive 
effect as 0-1 p.p.m. of oxygen. According 
to Skaperdas and Uhlig,’ in solutions at 
60 deg. Cent., oxygen causes six to ten times 
as much corrosion as CO, in the same molar 
concentrations, the comparative effect of 
CO, being greater at low gas concentrations. 
The total corrosion which can occur depends 
on the concentrations of both CO, and 
oxygen, as there appears to be some relative 
increase in corrosion when the two gases 
are present together. Skaperdas and Uhlig 
found that corrosion by a solution containing 
both oxygen and carbon dioxide is from 
10 to 40 per cent greater than the sum of the 
corrosion by the dissolved gases acting indi- 
vidually. They state that oxygen increases 
the rate of corrosion by its depolarising action 
at the metal surface. It also appears that the 
corrosivity of carbonic acid increases with 
increasing temperature, as in the case of 
oxygen, but that the rate of increase of 
corrosivity of H,CO, with temperature is 
much greater. 

There are four possible sources of CO, 


in water in 
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Fig. 5—Diagram of electro- 
chemical action causing 
corrosion of iron in an 
—--—— _ electrolyte containing car- 
eae bon dioxide (CO,)? 
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contamination, namely atmospheric absorp- 
tion, condenser leakage, boiler-water treat- 
ment, and make-up feed. 

Atmospheric Absorption.—Although it has 
been stated that carbon dioxide may be 
absorbed from the atmosphere by leakage 
this may be discounted as a major source of 
contamination. If significant amounts of 
CO, were absorbed from the atmosphere the 
amount of oxygen from the same source 
would be a matter of infinitely greater 
concern. The volume percentage of CO, in 
air is 0-3 compared with 21 per cent for 
oxygen, although the proportions of these 
gases absorbed by water should be modified, 
by an amount depending on temperature, by 
the greater absorption coefficient of CO,. 
At 90 deg. Fah. these coefficients are 0-66 
and 0-026 for CO, and oxygen respectively. 

Condenser Leakage.—The most serious 
consequence of condenser leakage is con- 
tamination by chlorides entailing increased 
boiler water conductivity. Contamination by 
carbonates from this source is negligible in 
comparison. 

Decomposition of Chemicals Used in Boiler- 
Water Treatment.—Sodium carbonate, when 
added to feed water as a part of the boiler- 
water treatment, is an important source of 
CO,. The decomposition of this compound 
is evinced by the appearance of caustic 
alkalinity in the boiler water and by the 
acidity of the condensate. The degree of 
decomposition occurring under steaming 
conditions is well established. Larson® 
investigated the percentage decomposition 
with time of sodium carbonate for various 
pressures and concentrations. At pressures 
of 500-1000 lb per square inch the decom- 
position is approximately 87 per cent, for a 
concentration of 150 p.p.m. of Na,CO,, in 
two to three hours. 

The amount of sodium carbonate which 
may be added per day to the system depends 
on boiler conditions and the particular 
treatment prescribed but, as an example, 
0-Slb of Na,CO, would result in the 
evolution of 0-2 Ib of CO,. 

Make-up Feed.—Evaporated make-up feed 
should be substantially free from hardness 
and dissolved solids, but contains dissolved 
carbon dioxide from decomposition of car- 
bonates, and oxygen. A sample of sea water 
can contain 180 p.p.m. or 0-4 1b of calcium 
bicarbonate per ton and fresh water may 
contain the same amount, or even more, 
depending on the source. The weight of 
CO, in combination with 0-4 1b of calcium 
carbonate is 0-11 lb and this amount could 
possibly pass over with the vapour in the 
evaporator. If CO, re-dissolved in the 


distiller condensate, the make-up feed would 


contain about 50 p.p.m. of CO,. In practice, 
the concentration would be reduced to a 
lower level depending on the degree of under- 
cooling in the distiller and the efficiency of 
the distiller air ejector. Timms*® quotes a 
measured value of 0-01 lb of CO, per ton of 
make-up feed, or about 5 p.p.m., for a marine 
plant operating at 850 1b per square inch. 
If the CO, content of the make-up feed is to 
be materially reduced special ion-exchange 
plants must replace, or more probably be 
added to, the final evaporation stage. 
Generally it is more practical and economic 
to secure protection from aggressive make-up 
feed by neutralising the carbonic acid within 
the feed system by chemical treatment. 


REMOVAL OF OXYGEN AND CARBON 
DIOXIDE 


Experience shows that there is a tolerance 
level for dissolved oxygen which varies 
according to the operating conditions of a 
particular plant ; both theory and practice 
indicate that this tolerance level is lowered 
as working pressures and temperature are 
raised. It is by no means certain that complete 
removal of dissolved oxygen is necessary 
although it is generally considered desirable. 
The practice of de-oxygenating boiler-feed 
water has become an indispensable part of 
correct boiler operation, but in spite of its 
widespread application, boilers _ still 
experience tube corrosion. Perhaps for this 
reason permitted levels of dissolved oxygen 
in feed water have been gradually reduced. 
Results by Potter, summarised in Table I, 
show the relative incidence of tube corrosion 
in power-station boilers operating in the 
ranges, <0-030 and 0-031-0-10 ml per litre. 


TABLE 1—Dissolved Oxygen and Boiler-tube 


Corrosion 
Oxygen concentration 
on boiler feed-water Power stations 
Number Percentage 
with | with 
corrosion -orrosion 
ml/1 P.p.m. failures Total failures 
0-030 0-043 23 86 27 
0-031-0-100 |0-044-0- 143 17 31 55 


From these results it mav be concluded 
that there is a real difference in the incidence 
of boiler-tube corrosion between the two 
levels of dissolved oxygen. Potter asserts 
that it would be wrong to conclude that there 
exists a casual correlation between these 
variables as the removal of oxygen from 
boiler plant can rarely be achieved without 
some other and possibly vital change being 
made in the chemical conditions. For 
example, if the oxygen is removed by sodium 
sulphite the alkalinity of the boiler water 
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and its electrical conductivity will Probaly 
increase, or if mechanical de-aeration is 
more efficient the ingress of carbon me 
and ammonia will probably be reduced 
The following limits of oxygen cone 
tion in feed waters have been re “ommendedu. 
Working pressure | Oxygen concentration 


Ib per square inch | cubic centimetre per 
litre 





0-05 or less 
300-500 ; . «| 0°02 or less 
Over 500 .| 0-01 followed by 
| 


chemical scavenging 
| 





British Standard 1170" sets a limit y 
0-02 ml/l (0-03 p.p.m.), without Specifying 
pressure limits, but recommends that a 
de-aerator be installed “at the higher 
pressures” to cope with harbour and 
manoeuvring conditions. 

Continuous records of dissolved ox 
concentration, obtained by B.S.R.A." from 
a number of ships with typical closed-fegg 
systems, show that these systems are capabk 
of maintaining steady values of dissolye 
oxygen in the range 0-01 to 0-03 ppm 
under full-load conditions. However, super. 
imposed on these steady oxygen values may 
be much higher values coinciding with the 
addition of make-up feed, the actual valyg 
depending on the way the make-up is added. 

Although under conditions of low load 
the quantity of feed water entering the boiler 
is much reduced, the extremely rapid decline 
with reduced steam flow, in the efficiency of 
the condenser as a _ deaerator means 
that the total amount of oxygen entering 
the boiler will be disproportionately high, 

The effectiveness of de-aerating feed. 
heaters in eliminating high concentrations 
has been studied by B.S.R.A. Continuow 
records obtained from two vessels fitted with 
de-aerating heaters showed that levels a 
low as 0-006 p.p.m. could be maintained 
under full-load steaming conditions. During 
manoeuvring, concentrations as low a 
0-03 p.p.m. were recorded at the de-aerator 
outlet when concentrations at the condensate- 
extraction pump were as high as 0-6 p.p.m, 
or twenty times as great. 

De-aerators can only effect complete 
elimination of CO, if in addition to the 
expulsion of free CO, any bicarbonates and 
carbonates in the water are completely 
dissociated and the equivalent CO, als 
expelled. In practice only partial dissociation 
takes place in the heater and the completion 
of the process, with release of CO,, takes 
place in the boiler. 

Table II gives data on the percentage 
decomposition of bicarbonates in  spray- 
type de-aerating feed heaters and the total 
CO, vented. 

The results show that an average of 21 per 
cent of the bicarbonates were converted in 
passing through the heaters. ; 

The existence of several forms of CO, i 
feed water makes it difficult to measure the 
total concentration of this gas effectively. 
Because of this and the uncertain corrosion 
potential of any CO, concentration under 
any given conditions, it is more practical t0 
assess the aggressiveness of condensate by 
measuring the pH value and to base remedial 
treatment within the system on pH control. 
Practical methods of safeguarding steam 
plant from attack by aggressive condensate 
aim, therefore, at maintaining an alkalinity 
of from 8 to 9 pH throughout the condensatt 
feed system. The desirability of providing 
this alkalinity at the point of initial condet- 
sation within the low-pressure turbine sug 
gests the use of a volatile neutralising agent 
Materials used for pH control are ammonis 
and volatile amines such as cyclohexylamim 
and morpholine. 
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Heater influent 


| 








Free 
pH HCO, co, pH 
Power station = | a) —- 

ee 6:0 23-8 33 8-8 
1 5-9 22-0 36 | 8:7 
2 6:0 24-6 | 32 | 87 
3 6-0 25:2 34. —««|:«8-7 
4 6-0 | 25-2 34 8-7 
5 6-2 22-0 20 8-7 
6 6-2 22-0 30 8-7 
1 6:1 23-0 31 8-7 
: 62 | 26-2 32 | 8-7 


| 
| 


| 
| 


| 


OTHER GASES 

Ammonia.—Many feed systems contain 
ammonia which enters with make-up feed. 
This may be derived from nitrogenous 
matter at the source of the raw water or from 
processes employed in purifying water for 
drinking purposes. Sea water may also con- 
tain a trace of ammonia. +: 

It has often been stated that ammonia is 
responsible for corrosion of copper and 
copper alloys in boiler-feed systems. This 
belief is based on the known corrosive effects 
of ammonia concentrations well above the 
range normally encountered in boiler plant. 
Straub and Ongman"* investigated the cor- 
rosion of iron and copper alloys in various 
treated and untreated waters and found no 
attack on these metals when the pH of air- 
saturated water was maintained in the range 
7:7 to 9-8 by the addition of ammonia. 
Above this range, at pH values corresponding 
to very high ammonia concentrations, cor- 
rosive attack took place. Below this upper 
limit ammonia inhibits the natural solution 
of the metal in pure water and the corrosion 
of the metal by acid-bearing water. 

According to Zimmermann, '* ammonia is 
aggressive to copper when oxygen is present, 
in which case the corrosion is proportional 
to the oxygen concentration. 

Ammonia has been used as a means of 
controlling the pH of feed water in Germany, 
U.S.A., and Great Britain. The concentration 
required for such control depends on the 
amounts of acid material to be neutralised 
and hence will not be the same for all boiler 
plant. Jacobs and Thompson** used ammonia 
in the convenient form of ammonium chloride 
and obtained an appreciable reduction in 
feed-line corrosion. Typical feed-water 
conditions were : , 


pH... 8:-4-8:°7 
Iron 0-05 
Copper >p.p.m. 


0-01 
Ammonia 0:10-0:40 J 
Archibald and Purssell’® used ammonium 
chloride and ammonium sulphate. The iron 
and copper content of feed water was 
substantially reduced. Average pH and 
ammonia in the system were : 


pH NH; 
Condensate pump discharge 8-9 0-48 
De-aerator discharge 9-0 0-46 bapa. 
Air-ejector drains 9-6 20-0 J 


Fletcher’ reported a 7 to 1 reduction in 
copper content of feed water by the addition 
of ammonium chloride to the evaporator 
influent. Smith'* used a combined hydrazine- 
ammonia treatment in six controlled-circu- 
lation boilers operating at pressures above 
2000 Ib per square inch and obtained reduced 
corrosion rates and boiler deposits. To avoid 
the addition of solids or salts to the boiler 
water, ammonia was used in the form of 
ammonium hydroxide which demanded 
special handling precautions. ©. Ammonia 
concentrations of 0-25 to 0-5 p.p.m. were 
Sufficient to give a condensate pH value of 
8-5 to 9-1. 

Ammonia may result from decomposition 
of other treatment chemicals, such as 
hydrazine. Hydrazine, primarily a deoxidant, 
can thus by means of its decomposition 
Product (ammonia) perform the function of 





Taste 1I—Decomposition of Bicarbonates in Boiler-Feed Water by De-aerating Heaters 
HCO,, CO, and CO, expressed as p.p.m. equivalent to CaCO, 
Be Bo i aE ls at enn 


| 
| 








_ Effluent — Percentage 
—— |} s in 
Free influent 
HCO, co, Total CO, converted to 
CO, from vented from | CO, in heater 
| decomposition heater 
ee CRN Bi tetas eel Es ee ee a 
12-3 | 6-0 | 5-5 | 38-5 23-0 
10-6 6-0 5-4 | 41-4 24°6 
13-2 60 | 5-4 37-4 22:0 
17-2 4-0 4-0 38-0 11-8 
9-8 8-0 7-4 41-4 21:8 
8-2 4-0 9-8 | 29:8 49-0 
13-2 6-0 2:8 32-8 9-4 
11-3 6-0 5-5 36:5 17-7 
18-0 4-0 4:2 36°8 } 13-2 
PH raiser. In addition, ammonia from 


decomposition provides a means of control- 
ling hydrazine dosing as the rate of decom- 
position is, in general, dependent on the 
reserve of hydrazine in the system. Thus if 
the feed rate of hydrazine is greater than the 
dissolved-oxygen content of the feed water 
requires, the increased reserve will lead to 
increased decomposition, which can be 
detected by a pH meter at the condensate- 
extraction pump. The rate of hydrazine 
feed can then be adjusted to obtain the 
desired reserve and, simultaneously, to 
maintain the condensate at a pH value of 
8-5 to 9-0. In systems where the necessary 
feed rate of hydrazine for oxygen scavenging 
is low, and there is insufficient ammonia for 
PH control, it may be impractical to increase 
the reserve simply to secure greater decom- 
position. In this case ammonia, or some 
other chemical, can be used independently 
for pH control.'’~'* 

The use of cyclohexylamine and morpho- 
line can also result in the presence of 
ammonia by decomposition, but there is no 
reference in the literature to the occurrence 
of appreciable decomposition at boiler pres- 
sures less than 1450lb per square inch. 
There are reports**?’ of the successful use of 
cyclohexylamine in boilers operating at 
900 Ib per square inch (900 deg. Fah.), 
1500 Ib per square inch (1000 deg. Fah.), 
and 2020 Ib per square inch (1000 deg. Fah.). 

As with other gases, there is a tendency for 
ammonia to concentrate in the air ejector- 
condenser drains and this imposes a limitation 
on the permissible concentrations in other 
parts of the system. Although there is a 
reference'* to ammonia concentrations of 
50 p.p.m. causing no corrosion, it is generally 
considered advisable when initiating the use 
of ammonia, or substances which produce 
ammonia to investigate the tendency for 
ammonia to concentrate at this point. 

Tests by Jensen and Lang?® indicated that 
ammonia was not very effective in preventing 
corrosion in the turbine moisture zone, 
proving inferior to cyclohexylamine in this 
respect. Although other users’® have found 
these materials of equal efficiency in reducing 
general corrosion in the condensate/feed 
system, it is acknowledged that as regards 
the turbine moisture zone morpholine and 
cyclohexylamine are superior corrosion inhi- 
bitors because of their low volatility in this 
critical temperature range. This means that 
the ratio of the concentration of the neutralis- 
ing agent in the condensate to that in the 
steam is higher for morpholine and cyclo- 
hexylamine than for ammonia. 

Sulphur _Dioxide.—Dissolved sulphur 
dioxide, or sulphurous acid, from decomposi- 
tion of the chemical deoxidant sodium 
sulphite, can contribute to the corrosiveness 
of condensate. The extent to which decom- 
position occurs has been the subject of tests 
by Alexander and Rummell.** Tests on 
boiler plant operating at 950 lb per square 
inch and 900 deg. Fah. showed that slight 
decomposition could occur with sulphite 
residuals as low at 5-8 p.p.m. with consequent 
lowering of pH and increase in the conducti- 
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vity of the condensate. The degree of 
decomposition depended on the sulphite 
concentration and pH value of the boiler 
water. A pH value below 7 might be obtained 
with sulphite residuals above 20 p.p.m. 
The Central Electricity Generating Board 
no longer recommends the use of sodium 
sulphite as a deoxidant because of possible 
adverse effects on nickel-alloy feed-heater 
tubes. Stones** states that sodium sulphite 
is unsatisfactory at pressures of 650 Ib per 
square inch and above, but according to 
Hamer** residuals of 50-60 p.p.m. give no 
trouble in boilers working at 800-900 Ib per 
square inch. 

In any given circumstance the use of 
sodium sulphite should depend on its proven 
efficiency as an oxygen scavenger, in which 
role it is subject to conflicting experience, as 
well as the possibility of decomposition. 
Little harm should result from its use in 
reasonable quantities in low and medium 
pressure boilers. Nevertheless the sulphite 
dosage should be limited to as low a rate as 
possible consistent with removal of oxygen. 
Leicester** recommends that residuals be 
restricted to 5 p.p.m., but it has been said 
that such a small amount would be difficult 
to control under shipboard conditions. 
Hitchens and Purssell*® recommend residuals 
of 10-20 p.p.m., but residuals of 50 p.p.m. 
are commonly held. 

Sulphurous acid has about the same cor- 
rosive intensity as carbonic acid. 
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Deep Water Berths at Tees Dock 


Five tidal berths, with an ultimate depth alongside of 37ft at L.W.O.S.T., are 
being built for the Tees Conservancy Commission, on reclaimed land on the 
South bank of the Tees, in a basin at right angles to the river between Grangetown 
and Redcar. The berths comprise an open quay approximately 3220ft long and 


Le 


ONS, 














90ft wide supported on concrete cylinders with a roundhead at the river end 2 
and constructed “in the wet.” An embankment of slag stone lies beneath and a 
behind the quay structure. The deck has been designed for 200-ton low loaders =] SiR 
and 64-ton capacity mobile cranes anywhere on the quay. ae iF £3 - ~ a*- ~ agiaees dier | 

The substructure consists of 330 concrete cylinders arranged in bents of three , : fs , positi 
at 30ft centres. The lengths of the cylinders vary from 43ft to 67ft; they are ik , : “ : f th 
composed of precast concrete hollow sections 6ft long with an external diameter ul : oo . + +69 : .. 
of 6ft 3in placed in position and stressed together with high-tensile steel bars. ; 53? , ' ret , belie 
The cylinders are sealed at the toe with colloidal concrete and then filled with by re 
layers of weak concrete and sand. The rear and centre cylinders are finished ton | 
with an in situ reinforced concrete capping, and the front cylinders are topped of en 
with large concrete fender blocks. solut 

The superstructure consists of transverse main beams which are twin pre- , : subje 
stressed concrete “|’’ beams spanning between the cylinders in each bent; they But $ 
support a precast prestressed deck. Each of the transverse beams is cast in : provi 
two sections, weighing 12 tons and I5 tons respectively. When in position f . alwal 
the two sections are stressed together to provide continuity over the central prob! 
support and to the fender block to obtain portal frame action under berthing : know 
loads. > ; 

The decking units weigh 12 tons each and their maximum section is 4ft 6in by - ; 
lft Sin. They are carried on the transverse beams and are stressed together fine 
transversely. Longitudinal continuity of the deck is achieved by dovetailing user, 
of the deck units over the transverse beams as can be seen BELOW. In addition rema 
longitudinal beams span between the front cylinders and between the rear if ne 
cylinders, the front ones being tied into the deck structure by the transverse ' ; , In 
prestressing cables in the deck units. The deck is completed by a 6in layer of to c 
in situ reinforced concrete on Ift 6in of lean concrete. The berthing face is also : of th 
finished with in situ reinforced concrete 9in thick. Expansion joints are provided : no | 
at 600ft intervals. Fenders and mooring attachments are provided at each fender whic! 
block, the former consisting either of greenheart timber or I5in diameter Good- i : 4 other 
year hollow rubber fenders. _ so . argu 

Extensive soil testing included 1000-ton test loading of a completed cylinder. ae - : 
RIGHT : the piled travelling platform used for construction of the sub-structure, oS : . = 
showing the Benoto hammer-grab equipment, including withdrawable steel of tr 
tubes used to excavate for the cylinders. The highly repetitive nature of the polic 
superstructure construction enhanced the importance of careful planning. if 
Consulting engineers, Sir William Halcrow and Partners (consultants for pre- it ne 
stressed deck, Messrs. A. J. and J. D. Harris) ; main contractor, Demolition and all th 
Construction Company, Ltd. of li 
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TRAFFIC ENGINEERING 


Sir,—We must all sympathise with Briga- 
dier Lloyd in his efforts to strengthen the 
position, and thereby indirectly the quality 
of those who study traffic, but I do not 
pelieve that best interests will be served 
by treating the matter as if it were a demarca- 
tion dispute. If one adopts a narrow view 
of engineering, and limits it to the elegant 
solution of known problems, then many 
subjects might well fall outside this view. 
But surely the first duty of an engineer is to 
provide what is needed, and this must 
always include the proper formulation of the 
problem as well as its solution. If the 
knowledge required for this formulation is 
not readily to hand in an estabkshed discip- 
line of science or in the experience of the 
yser, or from any other source, then it still 
remains the engineer’s duty to acquire it, 
if necessary by personal effort. 

In traffic engineering, it is surely irrelevant 
to concern ourselves with the mental level 
of the techniques involved, which are really 
no less complex nor difficult than many 
which form the daily duty of engineers in 
other fields. It seems equally irrelevant to 
argue that traffic engineering is not engin- 
eering because it is also part of the profession 
of the architect, the town planner or the 
policeman. 

If traffic engineering is to play its part, 
it needs men of vision and perseverance in 
all these professions, and in many other walks 
of life, to show by their efforts and their 
works that it can add much to the conven- 
ience of men. Time will show if traffic 
engineering must rise to be a great branch 
of science or if it is perhaps merely a humble 
technical tool, but of one thing we can be 
sure of now, uncontrolled humans in charge 
of motor vehicles are a great natural force, 
and sadly in need of direction. 

H. CARTWRIGHT-TAYLOR, 
Colonel 
Institution of Royal Engineers, 
Chatham, 
August 24, 1961. 


ESSEX WATER SUPPLY 


Sik,—I read with appreciation your clear 
indication of the necessity of a water grid 
in reviewing the evidence contained in the 
Hydrological Survey of the Essex and 
Stour River Basins. But in regard to the 
forms of authority suited to the approach 
thereto, I submit that no larger area authori- 
ties than the present would be effective, 
short of a national water grid commission. 

The evident intention of the Minister, 
Mr. Henry Brooke, to preserve the identity 
and separate responsibility of local supply 
undertakings leads to a very simple mode 
whereby such a grid commission could 
control the regional distribution of water. 
This would be by arranging bulk supply 
Prices, leaving the supply authorities as 
free agents to buy or not buy according to 
Where advantage lies which matter will vary 
widely according to local circumstances. 





Letters to the Editor 


On this basis a grid commission could sell 
to many as easily as to few. 

I included this point in a Memorandum I 
presented at an all party meeting, arranged 
by Mr. Geoffrey de Freitas, M.P., and Wing 
Commander R. Grant Ferris, M.P., at the 
House of Commons last year. 

J. F. POWNALI 
Cardiff, 
August 26, 1961. 


A LOCOMOTIVE HISTORY. 
THE “ ATLANTIC ” 


Sir,— In the article describing the evolution 
of the “ Atlantic”’ locomotive the author 
in referring to pre- H. A. Ivatt days on the 
former Great Northern Railway states the 
main line express trains were mainly worked 
by 4-2-2 and 2-2-2 single driver engines. 
I think he might have added, might I suggest, 
the words “ well supported by a strong link 
of 2-4-0 coupled tender engines, of which 
the Great Northern had a goodly collection.” 
When double heading had to be resorted to 
it was usually a 2-4-0 tender locomotive 
that was pressed into service. 

In 1899 when I was but nine years of age 
I travelled from Hull to London King’s Cross 
by the morning train and after the North 
Eastern engine came off at Doncaster our 
train was hauled through to London by 
2-4-0 tender engines. Although I was on 
the look out for them I saw no single wheelers 
of any sort until our train arrived at journey’s 
end and I spotted three of the latest 6ft singles 
with modified cab drawn up together in a 
bay platform. 

NORMAN DUNCAN 

York, 

August 5, 1961. 


Sir,—I have read with great interest Mr. 
Poultney’s articles on the above subject, 
especially his remarks in your issue of 
August Il concerning the engines built for 
the Chicago, Milwaukee, St. Paul, and 
Pacific R.R. to haul their “ Hiawatha ” 
trains. I travelled in these several times in 
the early months of 1946, and on none of 
those occasions did the train arrive on time ; 
it was always at least five minutes early. 
My chief recollection of those journeys, 
however, was the smooth and quiet riding 
of the coaches, which was quite astonishing 
when one remembered how fast they were 
travelling. It all seemed superbly comfort- 
able after British trains in wartime. 

I am not sure, however, if it was only 
that contrast which made those trips so 
enjoyable ; last May I travelled all the way 
from Minneapolis to Chicago in the “ After- 
noon Hiawatha,” and it still seemed extre- 
mely pleasant. Again the smoothness and 
silence were a revelation of what can be 
done on rails, and the whole train was a 
model of elegance and comfort. Incidentally, 
this refers to the second class accommodation, 
for which the fare was 2-8 cents a mile, or 
less than 24d. at the present rate of exchange. 


Even so it was no more than two-thirds 
full, a disappointing return on a Saturday 
afternoon. 

The weight of this train has not altered 


much although a “ Vistadome” car has 
since been added, and it is of course diesel 
hauled ; three large units were at work on 
this occasion. There are now twelve inter- 
mediate stops, but the overall average speed 
remains at more than 64 m.p.h. 

It seems amazing that virtually the same 
performance was for many years achieved 
by a four-coupled steam locomotive, but 
the hauling capacity of that final generation 
of American steamers was quite fantastic. 
For example, I remember seeing, also in 
1946, a Chesapeake and Ohio 2-8-4 start 
from rest with a coal train of 126 laden 
gondola cars without the least sign of slipping. 
This was near Charleston, West Virginia, 
where the track is dead level but highly 
curved. That engine had a mechanical 
stoker as well as some form of servo-control 
on the regulator, so that the crew just sat in 
the cab as if they were driving a lorry. 
I suppose the real secret of this immense 
pulling power lay in the great weight on the 
driving axles, or was there something in their 
design that no one else had discovered? 

It is indeed sad that the day of those 
wonderful machines is over, and there can 
be few engineers who do not regret their 
passing ; it is good to see their memory 
kept alive in your pages. 

W. R. D. MANNING 

St. Albans, 

August 23, 1961. 


THE COMPOUND LOCOMOTIVE 
IN FRANCE 


Sir,—From item 5, paragraph 4 of M. 
Chapelon’s second letter it would seem that 
the connecting rod, piston-rod and motion 
generally have not been designed to accept a 
force due to a pressure drop of full boiler 
pressure to atmosphere across the h.p. 
piston. As the lp. motions would be of 
similar design and strength as the h.p. then 
the I.p. motions could not accept a high- 
pressure drop across the pistons. Thus a 
unit designed to induce an artificial back 
pressure on the h.p. piston must not produce 
over-pressure to the I.p. pistons. 

The problem of satisfactorily starting 
compound locomotives is not new. When 
the Mallet articulated compounds began to 
be hard pressed, it was known that they 
slipped badly, at starting, first one group 
then the other. The problem was due, 
possibly, to the h.p. group being asked to 
operate at a pressure drop of full boiler 
pressure to atmosphere, which resulted in a 
tractive effort being produced which was 
too great for the available adhesive weight. 
The net result a slipping h.p. group. This 
slipping h.p. group, long pipes and stationary 
l.p. group resulted in a quick rise in receiver 
pressure, and soon the |.p. group was over- 
come and slipping. 

Had these Mallet compounds been fitted, 
as M. Chapelon has seen fit to do, with a 
device which raised the receiver pressure 
at starting, no doubt Mallet compounds 
would have performed for a greater period, 
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Mr. Deeley overcame the problem, but it 
was known that the Webb compounds 
performed similarly to the Mallet com- 
pounds, but due to other faults, sometimes 
more amusingly. 

Thank you for an interesting article. 

A. T. BUTCHART 

Bedford, 

August 23, 1961. 


Sir,—In his article in your issue of the 


18th inst. I think Mr. Livesay is a little 
less than fair to Mr. Churchward and 
Mr. Collett when he _ refers somewhat 


scathingly to the energy wasted by “ King ” 
class locomotives whose exhaust is damaging 
the brickwork of the short tunnel at the 
summit of Dainton Bank. I imagine he 
would agree that features of a good design of 
locomotive are simplicity, all-the-year-round 
economy and high tractive effort at low 
speeds to avoid double heading on severe 
banks. 

It was in order to obtain the combination 
of these objectives that Churchward deve- 
loped his designs of simple expansion loco- 
motives and tested them against the de 
Glehn compounds, and I have always 
understood that in economy there was 
little to choose between them. Admittedly, 
during the few minutes of the ascent of the 
steepest part of Dainton, the economy 
of the simple engine may be less than that 
of the compound (assuming, of course, 
that it is not necessary to supply the I.p. 
cylinders direct from the boiler to maintain 
the required tractive effort) but such losses 
are surely negligible in the overall assessment 
of performance. 

J. R. HARDING 

Sutton Coldfield, 

August 26, 1961. 


LOCOMOTIVE ENGINEMEN’S 
WORK AND PAY 


Sir,—In an article on Canadian Trans- 
continental trains (March 10, 1961) it was 
stated categorically that in my opinion 
Canadian enginemen were much overpaid 
and their British opposite numbers the 
reverse—I am of the same opinion still. 
Attention was drawn to the £50 per week 
wage of a Canadian fireman on diesel engines, 
to earn which he does next to nothing and 
is feather-bedded in every way. In fact, he 
is more ornamental than useful, and will 
soon be dispensed with altogether. 

At the time of publication of that article 
I was not in possession of the exact figures 
of the British engineman’s pay, though | 
knew they were—in my opinion—far too 
low. Ina subsequent “ Letter to the Editor ” 
(THE ENGINEER, April 21) I quoted an in- 
formative letter from a British engineman 
friend concerning mileages covered per week, 
and incidentally touching on this vexed 
question of wages, his view corresponding 
with mine as above. I have just had a 
letter from him on this matter which is so 
full of meat that—with his permission—I am 
sure publication will interest and enlighten 
many readers who are not well informed ; 
it is quoted word for word, as follows. 

““ Engine drivers. If a boy wants to fulfill 
a life-long ambition British Railways will 
be only too pleased to recruit him, providing 
he is of good physique and has perfect 





vision, at a starting wage of £3 16s. per week. 
If promotion is good, as it is in the London 
area, but not elsewhere in the country, he 
may become a top paid engine driver at 
the age of 26 years; his wage will then 
have risen to £13 6s. in the London area. 
For this he will have been subjected to ten 
years of shift work, signing on at all hours 
of the day and night, Sundays included. 
He will have had to pass an examination 
which lasts two days, for which he will have 
studied in his spare time. If he works at a 
large depot which I have in mind he will be 
called upon to drive steam engines which 
weigh 40 to 160 tons, some of which are 
capable of 90 m.p.h. and above. He will 
also have been taught to drive diesel engines 
from 240 h.p. up to 3300 h.p., which cost, 
I am given to understand, £160,000. He can 
also be called upon to drive a commuter train 
with 1000 people’s lives in his hands ; it 
is his judgment and his alone which stops 
that train from passing signals at danger and 
stopping at the right place and stations. 

“Take for example one driver I have in 
mind who has worked on the railways for 
close on eighteen years, and has moved his 
home five times. Last year he earned £1000 
for the first time, and he informs me that in 
order to earn such an amount he worked two 
Sundays out of three, never had a day off 
sick, and worked as much overtime as was 
possible. He pays 2s. 8d. per week super- 
annuation, which will bring him at the age 
of sixty-five, after thirty-eight years contribu- 
tions, 35s. per week. If he is unfortunate 
enough to be ill, after the first week he will 
receive £2 per week for twelve weeks, and 
not a penny more.” 

Is it to be wondered that, to say the least, 
there is no waiting list of youngsters anxious 
to become enginemen? I am fully aware of 
the difficulties British Railways would have 
to face if they raised wages to a more reason- 
able figure, and I am not blaming them in 
any way for what looks like an impasse, but 
look at the existing wage scale ! No wonder 

-but I said this before ! 

EDWARD H. LIvVESAY 

Victoria, 

British Columbia, 
August 23, 1961. 


Books 
just published 


Evaporative Cooling of Circulating Water 
392 pages Diagrams 
Publisher : Pergamon Press, Ltd 1961. 

Price 140s. 
by L. D. BERMAN. 

Translated from the Russian 2nd edition (1956) 
by Raymond Hardbottle. 
Edited by Henryk Sawistowski. 

This contains a theoretical study of the prin- 
ciples involved in cooling of water by evapora- 
tion, followed by discussion of the application of 
the theory to cooling ponds, spray ponds, and 
cooling towers. The first part deals with heat 
and mass transfer in evaporative cooling by 
several methods including the well-known total 
heat method. Some problems relating to water 
and air flow are also discussed. The second part 
deals with design, calculations and operation. 
There are appendices of tables, an extensive 
Russian bibliography and a subject index. The 
book is non-letterpress reproduced by photo- 
lithography. 
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Asphalt : Its Composition, Properties ang Urs 
294 pages. Illustrations. Diagrams, 


Publisher : Chapman and Hall, (td. Reinholy 
Publishing Corporation. 1961. 


by RALPH N. TRAXLER. 


After an historical introduction the 
surveys the many aspects of asphalt tec 
There are chapters on the chemical co Pind 
physical and colloidal properties, rheolgg: 
techniques and properties, and the durability ¢ 
asphalt. Manufacturing methods are dj 
and the various forms in which it is Used, for 
example cutbacks and emulsions. There is a 
chapter on mineral powders and filled as 
then chapters on the uses of asphalt in Paving 
roofing, hydraulics and other special Uses, 
There are appendices on the procedure for 
component analysis, and details of a 
for determining the refractive index of an 
There is a name and subject index and there ay 
bibliographies to most of the chapters, 


Cold Forging of Steel 


268 pages. Illustrations. Diagrams. 
Publisher : Hytchinson and Co. (Publishers), ig 
1961. Price 4s, 


by Dr.-Ing. H. D. FELDMANN. 
Translated by A. M. Hayward. 


This is a translation of Fliesspressen von Stahj 
published by Springer Verlag in 1959, The 
author aims at providing a practical textbook 
for engineers interested in the theoretical bases 
of cold extrusion practice but makes no attemp 
to cover anything more complex than the rela. 
tively simple backwards and forwards cold 
extrusion operations. He considers fund 
mental theory and general properties of steels 
used, heat treatment, structure, deformation 
effects and grain patterns. There is a lang 
section on industrial applications, tools and 
machines and surface treatment. The process 
was considerably developed during the last war, 
and the book has a concluding chapter on the 
application of cold forging to the manufacture 
of munitions. There is an introduction which 
covers terminology and the historical develop. 
ment of the process, and an appendix on the 


flow characteristics of various steels. There is 
no index. 
Sound and Television Broadcasting, Genenl 


Principles 
382 pages. Diagrams. Price 45s. 
Publisher: Iliffe Books, Ltd. 1961. 
by K. R. STURLEY, Ph.D., B.Sc., M.LE.E. 
This book by the head of the B.B.C. Engin- 
eering Training Department is a B.B.C. Engin 
eering Training Manual designed primarily for 
new recruits to the B.B.C. The introductory 
chapter on fundamental physical principles & 
followed by chapters on sound and television 
studios and recording, outside broadcasts, 
principles and problems of transmission and the 
line interconnection system. Bibliographies att 
appended to some of the chapters and there isa 
detailed subject index. 


An Introduction to Computational Methods 
210 pages. Price 30s. 
Publisher: The English Universities Press, Ltd. 1%) 
by K. A. REDISH, B.Sc. 

The book is intended for the * occasional 
computer and for students of science and engit- 
eering who increasingly need a knowledge 
numerical methods: the level of previous 
knowledge assumed is a little above “ A” 
G.C.E. There are chapters on linear and not 
linear equations followed by three chapters of 
the elements of finite differences and their app 
cation to interpolation and to the analyt 
processes of integration and differentation 
Ordinary differential equations are dealt with, 
and the application of finite differences © 
functions of two variables including the solution 
of partial differential equations. Some tops 
are dealt with very briefly with references to the 
bibliography. There is a subject index. 
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Apprentice Manual 


400 pages. Illustrations. Diagrams. Price 42s. 
Publisher : Trade and Technical Press, Ltd. 1961. 


| has been compiled from selected 
= which appeared in the journal Engineer 
articles which ceased publication in 1959. 
The emphasis is on the practical and the book is 
intended as a reference work for the shop floor, 
but its value would have been enhanced by the 
inclusion of an index. There are articles on 
¥ rking with a lathe, press tools, grinding wheels 
— discs, and files and their application. There 
aa introduction to foundry practice, sheet metal 
work, hydraulic engineering and working with 
pneumatic OF compressed air systems. Gears, 
electric motors, metal spinning, and common 
tools are all covered ; and there are chapters on 
drawing Office practice, working formulae, 
British standards, and engineer training. 


Experimentelle Vermessung von Dampf-Flussig- 
keits-Phasengleichgewichten, dargestellt am Bei- 
spiel des Siedeverhaltens von Fettsauren. 

117 pages. Diagrams. Price 21 DM. 

Publisher : Springer-Verlag, Heidelberger Platz 3, 
Berlin-Wilmersdorf. 1961. 

by Dr. E. MULLER and Dr. H. STAGE. 

“The present report, which is Vol. II of Ver- 
fahrenstechnik in Einzeldarstellungen, gives the 
results of vapour-liquid phase equilibrium 
measurements on fatty acids. A fully automatic 
distillation column was used for purifying the 
substances and in developing equipment for 
measuring the phase equilibria all known sources 
of error were taken into account. There is a 
name and subject index and a long bibliography. 


High Voltage Distribution Practice 

Publisher : Ernest Benn, Ltd. 1961. Price 45s. 
Edited by J. H. Gridley, B.Sc(Eng.), Ph.D., 
4.M.LE.E. 

It is the function of the electricity distribution 
engineer to make a fraction of the energy at 
bulk supply points available to each of many 
consumers. This book consists of contributions 
to a symposium held at the Regent Street 
Polytechnic, where the Editor is head of the 
Electrical Engineering Department, when the 
eight contributors examined different problems 
connected with maintaining this supply at 
optimum balance between cost and efficiency. 
There are chapters on planning, protection, 
operation and maintenance of high voltage 


distribution systems ; the structure, mechanical * 


design and erection of overhead lines, and their 
protection from lightning. There are appendices 
on statutory regulations and standards, and a 
brief subject index. 


Semiconducting I1I-V Compounds 
248 pages. Illustrations. Diagrams. 
Publisher : Pergamon Press. 1961. Price 60s. 
by C. HILSUM and A, C. ROSE-INNES 

Since the compounds were first reported ten 
years ago there have been several hundred papers 
and articles written about them but this is stated 
to be the first broad study of the semiconducting 
Properties of the III-V compounds. The authors 
assume that the reader is acquainted with the 
fundamental ideas about semiconductors and 
include chapters on crystal structure and binding, 
band Structure, impurities and defects, prepara- 
tion, electrical properties, optical properties and 
photoelectric effects, and applications. There is a 
bibliography and an index. 


Thermodynamics 

338 pages. Illustrations. Diagrams. 

Publisher : Butterworths. 1961. Price 50s. 
International Union of Pure and Applied Chemistry, 
Section of Physical Chemistry, Commission on 
Chemical Thermodynamics. 

Proceedings of the Symposium on Thermo- 
dynamics held in Fritzens-Wattens, Austria, 
August, 1959, reprinted from Pure and Applied 
: stry, Vol. 2, Nos. 1-2. The book is divided 
Into two sections, recent advances in thermo- 
chemistry, and thermodynamic transitions in 
condensed phases. The first section contains 





papers on experimental methods and bond 
energies as well as specific and general studies. 
The second part has sections on basic and 
specific studies (transition phenomena). Of the 
fifty-one papers, ten are in German and three in 
French. There are bibliographies to most of the 
papers. There is no index. 


Metallic Fatigue, with particular reference to the 
significance of certain standard aircraft fabrication 


and finishing processes 
Publisher : Pergamon Press. 1961. 


by W. J. HARRIS, M.Sc., F.Inst.P. 


The author, who is chief physicist to the de 
Havilland Aircraft Company, Ltd., surveys the 
major factors which affect the fatigue behaviour 
of metals. There are chapters on stress concen- 
tration and the alleviation of its effects, frequency, 
corrosion, fretting fatigue and crack propagation. 
Fatigue statistics are discussed and there is a 
final chapter on some standard aircraft processes. 
There are subject and author indexes and a 
bibliography. 


Price 84s. 


Fundamentals of Servo Control Engineering 
59 pages. Diagrams. 
Publisher : Draughtsmen’s and Allied Technicians’ 
Association, Onslow Hall, Little Green, Richmond, 
Surrey. 1961. 
Price 3s. 6d., 2s. to Members. 

By PREM. J. BHATT, B.Sc(Eng.), Ph.D., 
A.M.1L.E.E., A.M.1.Mech.E., A.M.Amer.1.E.E. 

The author surveys different forms of servo 
control systems and then describes in simple 
mathematical terms some specific operations. The 
fundamental theory is given then discussed in 
relation to the possible use of electrical, mechani- 
cal, hydraulic or pneumatic components. There 
is a short bibliography. 


Nuclear Reactor Instrumentation 
74 pages. Diagrams.. * 
Publisher : Temple Press Ltd. 1961. 

Price 12s. 6d. 


By M. W. JERVIS, M.Sc.Tech., A.M.LE.E. 


This monograph is intended for engineers or 
physicists engaged in nuclear engineering and 
for post graduate students of instrumentation : 
it is complementary to J. Sharpe’s Nuclear 
Radiation Measurement in the same series of 
Nuclear Engineering Monographs. The author 
discusses the items of instrumentation necessary 
for the start-up, running and protection of 
reactors, as well as instruments for the measure- 
ment of temperatures, nuclear quantities, pres- 
sures and flows. The detection of faulty fuel 
elements and health physics activities are 
described. There is a subject index and an 
extensive bibliography. 


Supervisory Training 

51 pages. 

Publisher : Institute of Personnel Management, 
Management House, 80 Fetter Lane, London, 
E.C.4. 1961. Price 7s. 6d. 
By J. R. Armstrong. 

Written as a general discussion of the subject, 
this pamphlet is intended for managements 
contemplating the introduction of a training 
programme. It gives advice on _ identifying 
the need, implementing a programme, follow-up 
methods, and pre-promotional training. There are 
appendices giving sample timetables for courses, 
sample forms for reports, and an outline for 
a course in foremanship. The author is Chief 
Education Officer to Joseph Lucas, Ltd., 
Birmingham. 


Job Analysis 
40 pages. 
Publisher : Institute of Personnel Management, 


Management House, 80 Fetter Lane, London, 
E.C.4. 1961. Price 7s. 4d. 


By H. E. ROFF, M.A. and T. E. WATSON, 
M.A. 


The authors of this pamphlet are on the 
staff of Management Selection, Ltd., and the 
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book consists of a definition of job analysis 
and its relevance to personnel management, 
the actual methods of carrying out an analysis, 
and its organisation and administration within 
acompany. The appendices include a specimen 
record form and a training course for job 
analysts. 


An Introduction to Heat Exchangers 
65 pages. Diagrams. 
Publisher : Draughtsmen’s and Allied Technicians’ 
Association, Onslow Hall, Little Green, Richmond, 
Surrey. 1961. 

Price 4s. 6d. 2s. 6d. to Members, 
By V. G. PISOLKAR, B.Sc. (Eng.) 


This is a very wide subject and no attempt has 
been made in this pamphlet to cover every 
type of exchanger. Only basic design formulae 
have been given and complicated calculations 
have been avoided. Part 1 on thermal design 
consists of a general introduction followed by 
a description of the main components and the 
principles of heat transfer. There is a chapter 
of worked examples and one on condensation 
and boiling. Part 2 on mechanical design has 
a chapter on design formulae then one consisting 
of worked examples. There is a brief chapter 
on heat exchangers for nuclear power. There 
is a bibliography and two lengthy appendices 
on design of a tube plate for floating head type 
heat exchangers and design of integral type 
flanges. 


On Teaching Mathematics 
116 pages. Diagrams. 
Publisher : Pergamon Press. 1961. Price 7s. 6d. 
This paperback is the outcome of discussions 
and lectures at the Southampton Mathematical 
Conference, 1961, under the chairmanship of 
Bryan Thwaites. It is described as “ a report on 
some present-day problems in the teaching of 
mathematics” and half of the book consists of 
long abstracts of the main papers presented at 
the conference. The remainder of the book 
consists of chapters on the uses of mathematics 
and the teaching of it in schools and 
universities. There is a subject index and a 
list of delegates and committees. 


The Stagnant Society ; A Warning 
236 pages. 
Publisher : 1961. 


Price 3s. 6d. 


Penguin Books Ltd. 


By MICHAEL SHANKS. 

The author, who was a university lecturer in 
economics and is now a journalist, has written an 
analysis of Britain’s economic problems and gives 
his plan for their solution. He considers Britain’s 
recurrent financial crises and her poor perform- 
ance in the European economic race to be due 
to a failure of leadership and an unwillingness 
to accept the necessary social and political 
disciplines that would enable growth to take 
place. Mr. Shanks proposes a radical reform 
of the trade unions and a greatly strengthened 
T.U.C. as a necessary first step towards some 
form of central planning of wages and economic 
policy. He suggests how national planning 
could be carried out and what, in his opinion, 
a national plan should consist of. 


Principles of Structural Design 
447 pages. 
Publisher : 


Diagrams. 
B. T. Batsford Ltd. 1961. 

Price 50s. 
By NIELS LISBORG, M.Sc., M.lIng.F., 
A.M.1.C.E. 

This comprehensive textbook is intended to 
be of assistance to civil and structural engineers, 
architects, surveyors and builders. Part | deals 
with principles that are valid for all materials. 
Part 2 gives design data and code requirements 
and details of specific materials. Part 3 covers 
the mathematics used in simple structural 
calculations with examples. There is a brief 
subject index. 
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Research Laboratory for 
the Power Industry 


A Mechanical Engineering Research Laboratory equipped 
to provide research and development facilities for the power 
industry has been commissioned at the Heaton Works, 
Newcastle-upon-Tyne, of C. A. Parsons and Co., Ltd. Test- 
ing equipment for exploring the behaviour of axial and 
centrifugal compressors used in nuclear work was provided 
in 1952, but the growth in size and duty of circulators made 
it clear that a much larger test facility was necessary. At 
the same time additional experimental equipment was 
needed to develop and test blading for large steam turbines. 
This was the background against which the new laboratory 
(RIGHT) was conceived. It is housed in a large modern 
building 250ft long by 65ft wide, which was modified to 
suit its purpose. It houses two 5MW steam turbo-generators 
which give a variable-frequency supply to the experimental 
units, and is served by a 40-ton crane. A low-height annexe 
has been built to house the ducting, coolers and measuring 
equipment associated with the closed circuit for the large- 
scale compressor test rig. 

The 10,000 h.p. closed circuit compressor and circulator 
test rig is seen BELOW. Ductwork is 6ft 6in diameter, I tin 
thick, with a maximum working pressure and temperature 
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To explore blading phenomena in more detail than is 
possible when using steam, a variable density air turbine 
(RIGHT) is operating in the new laboratory. The air for 
this turbine is supplied from a motor-driven axial flow 
compressor working in a closed circuit with the turbine and 
a cooler to preserve the required temperature at the inlet 
to the turbine. By varying the density in the circuit, tests 
can be made over a range of Reynold’s numbers as well as 
over a range of velocity ratios. Great attention has been 
given to pressure and yaw measurement both “ up-stream ” 
and “‘ down-stream ” from moving and stationary blading. 

Other facilities include a 180 h.p. model circulator test 
rig for the blading of gas circulators and alternator fans. A 
venturi in the inlet duct is used for mass flow measurement 
and the blower discharges through a butterfly valve. 
Generally the rig will be used only on open circuit, although 
the casing can withstand two atmospheres, if necessary, 
for closed circuit work. High-speed air tests on model 
exhaust ends and large exhaust blading are now carried out 
on improved aerodynamic rigs in the new laboratory. The 
equipment includes two blowers connected in series each 
driven by a slipring motor. Each blower provides air at 
68in total water gauge when running at 2900 r.p.m. The 
air is fed into an I8in diameter duct which in turn can 
supply any one of four different metering lengths, and the 
mass flow is controlled by a butterfly valve situated within 
the inlet ducting. 
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of 300 Ib per square inch gauge and 300 deg. Cent. respe. 
tively. Circulators of up to 2000 cubic feet per secon 
capacity can be tested at these gas conditions and provision 
has also been made for testing conventional compressor 
with a maximum temperature rise of 230 deg. Cent. Circy. 
ators up to approximately 2500 cubic feet per second capacity 
can be tested at lower pressure levels so as to keep within 
the output of the driving motors. 

The cooler is a cross-flow gilled tube unit, the gas flowin 
outside the tubes and water through the tubes. The lit 
6in diameter cylindrical pressure vessel is designed to 
withstand an internal pressure of 300 lb per square ind 
gauge. It is I4ft 3in long at the full diameter and has a 
overall length of 33ft 9in. Existing cooling towers have been 
increased in capacity to accommodate the load both of th 
cooler and the two 5MW turbo-alternators. This, in tum 
necessitated a new pump house capable of dealing with » 
additional 150,000 gallons of water per hour. The com 
pressors or circulators are driven by two-pole squirrel cat 
motors, and a 1500 h.p. slipring motor is solidly coupled to 
the line for running it up to speed with the circuit at atmo 
spheric pressure. 
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MAINLY METALLURGY 






by T. Henry Turner, M.I.Mech.£. M.I.Loco.E. A.R.Ae.S. F.I.M. 





Metallurgy in Roumania 


N August, 1959, the Roumanian people 

celebrated the fifteenth anniversary of their 
jiberation, and in Revue Roumaine de 
Metallurgie, Vol. 4, No. 2, 1959, attention 
was drawn to the revolutionary changes 
which those years have brought to the econo- 
mic, political, and social structure of the 
country. Now they mourn the passing of 
the editor of that review and the founder 
of their school of metallurgy. 

From 1927-60 the leading metallurgist in 
Roumania was undoubtedly the late Pro- 
fessor Trajan Tr. Négresco, or to use the 
Roumanian spelling Traian Tr. Negrescu. 
The present writer first met him in Berlin 
and later, in 1926, he and his wife had the 
pleasure of entertaining the visiting Rouman- 
ian in their home in England. That Christ- 
mas Négresco sent as a Christmas card a 
snapshot that he had taken in Birmingham 
H University from Paris where he was then 

enrolled as a research student at the Sorbonne. 

There, while working under Professor George 

Urbain’s direction, he wrote his doctorate 
r thesis on experimental investigations of 
" quantitative spectrum analysis of metallic 
t alloys (“* Recherches expérimentales d’analyse 
spectrale quantitative sur les alliages metal- 
liques”). He also collaborated with C. 
J 
D 
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Benediks and A. Westgren in Sweden before 
returning to Bucharest thus prepared for the 
adventure of founding, in a mainly agri- 
cultural country, the new Roumanian School 
of Metallurgy that he led until his death a 
few months ago. 
He had left Roumania for that tour of the 
well-known schools of metallurgy in western 
Europe as Ingénieur au Corps des Mines de 
| L’Etat Roumain ; having already served 
1922-24 as assistant at the Ecole Poly- 
technique de Bucharest. On his return he 
was appointed lecturer on “ sidérurgie,” 
the art of working and making iron, and in 
1934 he was appointed the first professor of 
metallurgy as had been intended. 

Like so many others he was repeatedly 
the sufferer from war-made disturbances. 
Born in Bucharest in 1900 he commenced 
his studies at the lycée in that capital but 
finished them in Moldavia, where his family 
had taken refuge during the first world war. 
Then after a year of studying mathematics 
at Jassy, he entered the Ecole Nationale des 
Ponts et Chaussées at Bucharest, which 
soon after became the Ecole Polytechnique. 
There Négresco obtained the diploma of 
ingenieur des mines et de metallurgie in 1922. 
The second world war cut him off from the 
Many scientists that he had come to know 
i many western countries. Then after 
many years of silence the writer was pleased 
to receive, in July, 1958, a copy of a new 
Publication Revue de Metallurgie, Vol. 2, 
dated 1957, which Professor Négresco had 
edited and to which he had contributed. 
Writing a letter of thanks he concluded, 

Nowadays a letter from Roumania seems 


about as strange as would be a communica- 
tion from the planet Mars. I hope this letter 
reaches you.” It did reach the Roumanian 
Professor who, in January, 1959, wrote a 
long and friendly letter picking up the threads 
that had been broken by the wars. There- 
upon the President and Council of the British 
Iron and Steel Institute invited Professor 
Négresco to be their guest at their annual 
general meeting in London. 

Their kind action greatly pleased him but 
his health would not permit him to make the 
journey. He continued to mail to the writer 
copies of two reviews that now emanate 
from the “Centre de Recherches Métal- 
lurgiques *’ that he founded and directed. 
The one written in Roumanian is entitled 
Studii si cercetari de metalurgie (Metallurgical 
Studies and Researches) ; the other entitled 
Revue Roumaine de Métallurgie prints papers 
in one or other of four different languages, 
French, Russian, English and German. 
Containing now some 100 to 200 pages in 
each issue, these reviews have become a 
serious contribution to metallurgical litera- 
ture, during the five years in which they have 
now been appearing. 

It is good to read in the most recent of them 
how highly Professor Négresco was respected 
by his students and colleagues, and that in 
1955 he had been elected a Member of the 
Académie of the République Populaire 
Roumaine. 

The card that the writer received from him 
last Christmas, signed T. Négresco in ink, 
and correcting the printed Negrescu to 
Négresco, must have been one of the last 
that he sent to his friends for it is reported 
that he died on December 23, 1960. 


Corrosion Problems in the Electrical 
Power Industry 


For the eighth year in succession a 
“Summer School” week of study has 
been arranged by the Metallurgy Department 
of Battersea College of Technology, London, 
S.W.11, in conjunction with the Corrosion 
Group of the Society of Chemical Industry. 
Under the theme entitled “‘ Corrosion Prob- 
lems in the Electrical Power Industry” 
seven experts will give lectures that have been 
co-ordinated to cover corrosion as it affects 
each stage in the generation of electrical 
power, as follows : 


Lectures. September 25 to 28, 1961 


Dr. E. C. Potter 


Introduction... , 
Mr. W. D. Jarvis 


“ Furnace-Side Corrosion ” a 

“ High Temperature Water-Side Cor- 
St whe whe sinh) Sek ed i oe 

“ Corrosion of Cooling Surfaces ”’... 

“ Corrosion of Feedline Surfaces ” 

“ Corrosion of Turbines”... oa 

“ Corrosion of Transmission and Distri- 


Dr. E. C. Potter 
Dr. P. J. Gilbert 
Dr. J. T. Harrison 
Mr. M. G. Gemmill 

bution ” ake 0s oe 
“ Boiler Feedwater ” 


.. Mr. H. G. Masterson 
Mr. H. J. Fortune 


Those attending the summer school may 
also be invited to visit the Central Electricity 
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Research Laboratories, Leatherhead, on 
Thursday, September 28, 1961. 

Enrolment forms may be obtained from 
the Secretary, Summer School, Battersea 
College of Technology, London, S.W.11 ; 
the fee of £10 includes luncheon and morning 
and afternoon refreshment: to facilitate 
the necessary organisation early application 
is requested. 

Engineers whose work makes them inter- 
ested in the above will probably also be glad 
to know that seven papers are to be presented 
at a symposium on “ Corrosion in the Nuclear 
Energy Industry ’’ with especial reference to 
the corrosion of sheath materials. This will 
be held in Paris on October 19 and 20, 1961, 
under the patronage of many eminent 
European personalities, and organised by the 
Société de Chimie Industrielle. It should 
also be noted that the eight papers and dis- 
cussions of the symposium on “ The Protec- 
tion of Gas Plant and Equipment from 
Corrosion ”’ (see THE ENGINEER, pages 670-71, 
October 21, 1960) have now been issued in a 
special publication that is available for £1 
per copy from the Publications Department, 
The Society of Chemical Industry, 14, 
Belgrave Square, London, S.W.1. 


Aluminium and Its Alloys in 
1960 


The Chief Metallurgist of the Aluminium 
Development Association has again produced 
a helpful literary review of the work published 
in this country and in the U.S.A. What the 
author, Mr. E. Elliott, A.Met., F.1.M., wrote 
under the above heading was printed in the 
issues of Metallurgia numbered 376-377, 
and it has now been made available as A.D.A. 
Reprint Series : No. 59. Under the subtitle 
of “* Some Aspects of Research and Technical 
Progress ”’ the subject is considered under the 
headings “‘ Production,” “ Melting and Cast- 
ing,” “* Working,” “ Joining,” ‘‘ Constitu- 
tion,” “ Properties,” “ Corrosion and Pro- 
tection,” “Applications,” and “ Standards” : 
much of this being of interest and value to 
engineers. Two hundred and fifty-four items 
are listed as references, in regard to which it 
should be recalled that A.D.A. maintains 
extensive library facilities, and is prepared to 
lend its accessions for short periods to bona 
fide inquirers in this country. 


Powerful Permanent Magnets 


A new data sheet has been issued for one of 
the most powerful permanent magnet 
materials known. “ Platinax II ” is the latest 
development in the magnetic alloys of the 
cobalt-platinum system, with a BHima, of 
9-2 10° gauss-oersteds. This new publica- 
tion gives information on the heat-treatment 
process, reversible permeability, and be- 
haviour at elevated temperatures. This 
magnetic alloy may be rolled, drawn, or 
machined before its final heat-treatment. 
Copies of the data sheet are available from 
Johnson, Matthey and Co., Ltd., 73-83, 
Hatton Garden, London, E.C.1. 







Fuel Filter Test 


House 


Although there is to date no universally laid down test 
procedure for the performance of aviation fuel filtration 
equipment, a new test house inaugurated recently by the 
Purolator Division of the Automotive Products Group has 
been equipped to test such equipment to the closest attain- 


able limits. 


This test house, to be seen on the right, is now 


being used in the development of filter/water separators for 
handling kerosene fuels and, if required at some later date, 
it can be adapted for the testing of other forms of fuel 


filtration equipment. 


ITH aircraft turbo-prop and jet engines 

it is essential that the fuel used should 
be free of solid contaminants and water, and 
to this end a number of bulk filters have been 
developed by the Purolator Division of the 
Automotive Products Group. To assist 
in the further development of these filters 
the firm recently opened at its Leamington 
Spa works a new test house equipped to 
test any filter/water-separator or bulk capa- 
city filter to the approved standards. Initially 
this equipment is being used in connection 
with filters for aircraft kerosene fuels but it 
can, if required later, be used equally well 
for heavy liquid fuel filter development. 
Although no universal test procedure for 
the performance of aviation fuel filtration 
equipment has yet been laid down it is 
considered that the new installation is in a 
position to provide the most stringent tests 
yet evolved or likely to be introduced in the 
foreseeable future. 

In the test house water and/or solids can be 
added to fuels in accurately predetermined 
amounts. After filtering, the results can be 
assessed by measuring the water-in-effluent 
samples to two parts per million and/or 
solids by microscopic count down to | micron 
or weighing to 0-1 m.g. In the equipment of 
the house it was borne in mind that filter- 
separators have not only to contend with 
solid contaminants, but also with water, 
which may be emulsified or in the form of 
“slugs.” Such slugs are provided from a 
volume of settled water which may be found 
in a bulk fuel tank after a long period of 
standing, and this water can be inadvertently 
pumped as a slug into the lines between fuel 
flows. The whole test sequence has been 
designed to simulate such conditions for 
filtering, but in a more drastic form. We 
reproduce some photographs of the new 
equipment and a diagram showing the flow 
circuit for water separator testing which gives 
a good impression of the layout of the plant. 

Fuel for testing purposes is stored in two 
9000 gallon tanks situated outside the 
building and from either or both these tanks 
the fuel is drawn off through an 8in main by 
two Pegson centrifugal pumps. Each of these 
pumps is designed to deliver up to 600 g.p.m. 
at 135 1b per square inch and they can be 
used together to deliver 1200 g.p.m. into 
the test house line. For testing the perfor- 
mance of filters in removing water from 
fuel the water in precisely controlled quanti- 
ties is supplied from a bank of “ Rota- 
meters.” These meters have capacities 
from 0-05 to 50 g.p.m. and can be linked 
together to give a combined flow of 105-55 


g.p.m. With the facilities available there can 
be delivered to a unit undergoing test a full 
fuel flow of 1200 g.p.m. and with water 
added in precise amounts up to a full flow or 
100 g.p.m., whichever is greater, the mini- 
mum rate of addition being 0-0005 per cent 
of the delivery. The water is taken by a 
line from the meters and delivered into the 
main fuel feed lines leading into the pumps 
so that it will be thoroughly emulsified 
before passing into the filter undergoing 
test. When testing large capacity filters the 
pressurised fuel is delivered through 6in 
mains, and 4in mains are used when testing 
smaller filters. 

For simulating conditions where “ solid ” 
water contamination is likely to be en- 
countered a water slugging vessel interposed 
in the main test line can be brought into 
service. Water is stored within this vessel 
which is normally isolated from the mains by 
a solenoid valve. At the appropriate moment 
in a test sequence the valve is opened and a 
supply of fuel is forced into the top of the 
vessel ; the consequent pressure rise shoots 


‘ 


Interior of the bulk filter/separator test house with 


main control panel and bank of water meters 
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the “ slug,’ or charge, of water through the 
main line to the filter under test into which 
it will pass as a solid stream. As water 
bearing fuel is pumped through the mains its 
condition can be checked visually through 
sight glasses positioned both before and after 
the test stage. For testing the efficiency of 
the filter, sampling points are interposed a 
various stages in the test lines from which 
actual samples of the contaminant, befor 
and after filtration, can be drawn off iso 
kinetically. Samples are examined ina fully. 
equipped laboratory in an upper floor of the 
test house. 

A solids injection rig is used in testing bulk 
filters for contaminant removal properties 
For this rig two tanks of about 50 to @ 
gallons each have been installed and from 
these tanks liquefied contaminant is drawn 
off through two Pegson pumps, each of 
which is capable of passing 20 g.p.m. a 
75 |b per square inch. The pumps can bk 
operated in series or in parallel. When the 
pumps are operated in parallel the combined 
pressure of 150 lb per square inch, being 


a horizontal unit undergoing test on the right. 7 


can be seen at the far end of the house 
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above that of the main flow line, ensures 
that the contaminant will be forced straight 
to a filter undergoing test without fear of 
blockage through back-pressure build-up. 
As a safeguard in the event of blockage, 





however, the pipe run from the solids tanks 
is made as short as possible and is carried 
under a removable grating. This piping is 
made up of 3ft lengths so that it can easily 
be replaced, either in sections or as a whole, 
without undue delay. Apart from the 
question of blockage this method also means 
that should the “ Prodofilm”’ protective 
coating in the piping be scoured off at any 
point through the continual use of highly 
abrasive test contaminants only that parti- 
cular section and not the whole need be 
renewed. 

Practically any type of solid contaminant 
can be introduced into fuel when testing 
filters to simulate working conditions, but 
where a solid is not specified the principal 
medium used for the test is black magnetic 
iron oxide, whilst aluminium oxide and red 
oxide are also used occasionally and, to a 
much lesser degree, a zinc based contaminant. 
Whatever form of contaminant is selected, it 












FILTER SEPARATOR 


Flow circuit for water separation test 


is first mixed with the kerosene fuel to form 
a “slurry,” so representing the normal state 
in which it would pass through a filter in 
service. A hopper feed mechanism is used 
for injecting the powder into the mixing 
tank, at the base of which tangential jets 
spray kerosene at high pressure on to the dust 
to form a controlled “ slurry.” These solids 
can be injected in controlled quantities from 
15 m.g. per litre upwards. 

Water for operating the test rig is taken 
from a 1000 gallon underground tank which 
is topped up from the normal mains supply 
and also takes all the drainings from the 
various test point bunds, contaminated or 
otherwise. Water is drawn from the reser- 
voir by a 100 g.p.m. pump and before use is 
passed through an extraction equipment 
which ensures that no fuel is delivered into 
the test rig with the water. In the tank of 
this water extraction equipment three probes 
are placed one above the other in the upper 
part of the tank, and these probes are 
connected to a solenoid operated valve. 
After separation has been effected in the 
tank there remains a certain proportion of 
water on the top of which will be a layer of 


























































Contaminant injection; rig 
and capacity test 
rig. The operator on the 
right taking a fluid 
sample for laboratory ex- 
amination 
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kerosene. This kerosene, being non-con- 
ductive, does not complete a circuit through 
the probes and it flows off into a backflush 
tank. As the level of water rises in the tank, 
it eventually contacts the topmost probe and 
the solenoid is energised, opening the valve 
and allowing the water separately to flow 
away. As the level of water drops contact 
will be broken with the top probe and the 
water valve closes. In this way the separation 
process is continual, but to further ensure its 
purity a continuous monitor is used to 
indicate that there is no fuel left in the in- 
jected water. 

After contaminated fluid has been passed 
through a unit undergoing a test it can be 
fed into a bulk fuel filter, a filter-separator 
or through both before return to the storage 
tanks. If, however, the fluid is completely 
free from contamination, it can be by- 
passed from the filter area completely. 

The complete test sequence is controlled 
by an operator from a test panel adjacent to 
the unit under test. From this panel the 
operator is able to start up the main pumps, 
control the rate of flow, accurately meter the 
amount of contaminant to be fed into the test 
filter, check the temperature of the fluid, 
and switch off or by-pass any part of the 
test sequence at will. 

In addition to the main test equipment a 
small rig has been installed so that tests in 
miniature of individual elements or small 
filters can be carried out in exactly the same 
way. This small rig is designed to give a 
flow of fuel up to 40 g.p.m. with water 
addition up to full flow or down to 0-0005 
per cent of the flow. As with the main rig 
the injection of solid contaminants can be 
effected from 15 m.g. per litre upwards. 


Technical Reports 


Sur la stabilité des solutions colloidales en présence 
d'électrolytes. By Ginette Watelle-Marion. Publica- 
tions Scientifiques et Techniques du Ministére de 
l'Air, No. N.T. 87, Paris Magasin C.T.O.: 2, 
Avenue de la Porte-d'Issy, Paris (1Se). Price 16.00 
N.I The author seeks to explain certain abnormal- 
ities observed when a colloidal solution is caused to 
flocculate by the addition of a mixture of electrolytes 
In such a case, the relative ion concentrations, i.e 
the ratio of the concentration in the mixture and of 
the same ion causing flocculation by itself, do not 
add up to unity. Different flocculating systems may 
be classified in terms of the effect upon the concen- 
tration potential of the addition of the mixture of 
electrolytes The mechanism of flocculation is 
studied with reference to the flocculation of colloidal 
silver chloride by the addition of copper acetate 


Etude du processus de germination dans la réaction 
de l'oxygéne sur la cuivre aux temperatures élevées 
By Finn Gronlund Publications Scientifiques et 


Techniques du Ministére de l'Air, No. N.T.88 
Paris : Magasin C.T.O.: 2, Avenue de la Porte- 
d'Issy, Paris (15e). Price 7.50 N.F The present 


research aims at clarifying the initial stages of high 
temperature oxidation of copper at oxygen pressures 
of the order of 10°*mm Hg. Examination of the 
oxide films was carried out microscopically and by 
electron diffraction, as well as by electromatic reduc- 
tion. The foundation of a non-oriented layer of 
copper oxide is followed by that of seed crystals 
which grow to cover the whole surface. The effects 
of time, pressure, temperature and crystal orientation 
were studied. 





Copper-Bearing Steels for Structural Purposes 
Copper Development Association, 55, South Audley 
Street, London, W.1. Free.—For normal structural 
purposes “straight” mild steels are frequently 
chosen with little thought to any possible alternative. 
The object of this booklet is to summarise the advant- 
ages of copper-bearing structural steels. The prin- 
cipal advantage offered by the “ copper steels” is 
that they show a marked improvement in atmo- 
spheric corrosion resistance for only a very slight 
increase in cost. Following a discussion of the 
resistance of these steels to corrosion, their other 
properties are briefly summarised. The booklet 
points out that there are no associated difficulties in 
the use of copper steels and they may be handled 
and manipulated with the ease of the straight mild 
steels. 
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Computer Project for Nuclear 
Research 


A computer operating at the maximum speed economically possible with currently 
available components has been ordered by the United Kingdom Atomic Energy 
Authority for installation at the National Institute for Research in Nuclear Science 


at Harwell. 


Its capacity will be such that in the first instance it will be available 


for common use by universities, the Institute, and other Government scientific 
establishments. 


OLLABORATION between Ferranti, 

Ltd. and Manchester University led to 
the design and building of the first commer- 
cially-available computer in the world over 
ten years ago. Subsequently the same 
partnership evolved the “ Atlas ” computer, 
having a capacity for data processing and 
calculation which is claimed to make it the 
most powerful in the world. A pilot model 
** Atlas’ has been working at Manchester 
University since 1960 and is in the course of 
expansion into the first full prototype, seen 
during erection in the accompanying illus- 
trations. Meanwhile the United Kingdom 
Atomic Energy Authority announced last week 
that it has ordered an “‘Atlas”’ from Ferranti, 
Ltd., for the National Institute for Research 
in Nuclear Science. The computer, together 
with the necessary buildings, will cost about 
£3,500,000. It will be installed at the 
Institute’s Rutherford High Energy Labora- 
tory, Harwell, for common use by the uniyer- 
sities, the United Kingdom Atomic Energy 
Authority, Government Departments and 
the N.I.R.N.S. itself. The installation should 
be ready for use early in 1964. As in the case 
of the Institute’s other facilities, university 
requirements for use of the computer will be 
judged on their scientific merits, and when 
accepted will be met without charge to the 
universities. 

The U.K.A.E.A. and certain universities 
have substantial requirements for time on 
such a machine, but the “ Atlas’ can cope 
with so much work that it was decided to 
provide one machine for common use in the 
first instance, and the Institute was invited to 
manage it. While accepting responsibility 
in this instance, the Institute’s own view is 
that future computers of this size for univer- 
sity use should preferably be located at in- 
tividual universities. 

At Harwell the biggest demands on the 
computer are likely to be made by the 


Central computing unit (left) and part of the storage system (right) of an ‘* Atlas’ 





Culham laboratory team (located at present 
at Harwell) and by the solid state physicists. 
The central problem of the Culham work is the 
study of the behaviour of a mass of plasma 
when acted on by electric and magnetic 
fields, including the magnetic field produced 
by its own movements. This is a most 
complex problem and it has become clear that 
a real understanding of the behaviour of 
thermonuclear devices will require computa- 
tions of the greatest intricacy and of the 
largest size. To predict the behaviour of 
materials in the severe conditions of tem- 
perature and irradiation in a reactor again 
requires very extensive calculation. 

The universities are finding a _ rapidly 
increasing need for large scale computation. 
The “ Atlas ” is intended to supplement the 
resources of the individual universities and 
to enable attacks to be made on problems of 
exceptional size such as those of astrophysics, 
cosmology, fluid dynamics and molecular 
structure, the last including the exceedingly 
complex and important work on protein and 
virus structure. As one example, in the field 
of crystallography and structural chemistry 
an entirely new approach to the problems has 
become possible. The structure of vitamin 
B, was worked out by the analysis of X-ray 
diffraction patterns on a computer and work 
of a similar kind but on a much larger scale is 
already in progress on the protein myoglobin. 

The National Institute itself will require a 
very large amount of computation in the work 
of interpreting experiments made with the 
7000MeV proton synchrotron ‘ Nimrod ” 
which is under construction at the Rutherford 
Laboratory. An “ Orion” computer is to be 
installed to deal with the bulk of this but 
there will be much that is beyond the “* Orion ” 
capacity for which “ Atlas ”’ will be used. It 
will be used also in theoretical studies of 
future high energy accelerators, involving 
calculations of the motion of charged 








Sept. 1, 1961 





THE ENGINER 





particles in electric and magnetic fields whi. 
vary both in space and in time. Wii 

Of the Government scientific estpy 
ments the Meteorological Office ig ji, 
be one of the main users. The ideg of 
dicting the weather by computation i8 aby 
50 years old but the scale of the task made 
quite impractical until the electronic oop, 
puter was developed; the mathems.. 
problem is the integration of the parti 
differential equations for the Pressure ani 
temperature distribution and the Motion ¢ 
the atmosphere. The Meteorological 
has been working on this problem With the 
help of its “ Mercury” computer for some 
years and is now using numerical methods fy 
part of its forecasting. The “ Atlas” yi 
allow a large extension to be made, first jy 
research and later, it is hoped, in the actu 
forecasting service. 

To ensure that maximum utilisation of ty 
computing power of “ Atlas ” is obtained j 
practice, the designers have exploited pro. 
gramming techniques to organise the intern 
flow of information efficiently by means of; 
supervisor programme kept permanently jy 
the machine. The machine is claimed ; 
provide the lowest cost per computin 
operation that has ever been made availabj 
to the user. Techniques are employed whic} 
take currently available electronic componens 
and methods of construction to the limit 
their performance—a limit set by the rate y 
which electrical signals can be transmitte/ 
along wires. “Atlas” can, in practic 
perform about a million simple operation 
(additions, for example) per second. Mor 
complex operations (like multiplication) ar 
performed at about 300,000 per secon 
The machine has a word length of fom. 
eight binary digits. 

A variety of input and output equipments 
available, including magnetic-tape stor 
capable of transferring data at WM 
characters per second. Time-sharing wi 
allow transfers of information to take plac 
between the computer and up to twen) 
peripheral units and eight magnetic-tay 
units simultaneously. 

One of the main design improvements is th 
method of achieving rapid transfers of infor 
mation into and out of the high-speed stor 
Physically the main store consists of a hig 
speed magnetic-core store backed up by fow 
magnetic drums of slower access but mui 
larger capacity. In most computers transis 
between the drum store and the core stor 
require instructions to be written by tk 
programmer, and these do not always & 
the store capacity in the most effect 
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The “ Atlas”’ system contains a 
automatic electronic system for this 
that the programmer works as if 
there were only one high-level store of large 
capacity. Numbers do not have addresses 
signifying particular physical positions in the 
store, but are identified as being at particular 
positions in blocks of numbers called 
“pages.” These ““ pages = are moved from 
one physical location in the stores to another, 
according to which “ page ~ Is needed in the 
high-speed core store for computing opera- 
tions. The automatic system keeps a running 
record of where the “ pages ”’ are physically, 
so that when the programme calls for a 
number at a particular address, it can always 
eal of the “ page address * system, 
the “Atlas” can switch available storage 
space between the various programmes so as 
to reduce waiting time. For example, if the 
system transfers a block of information 
belonging to Programme | from the drum 
store to the core store, the space left on the 
drum does not have to remain empty to 
receive back the same block ; it may be used 
by the automatic system to take a different 
block of information belonging to Pro- 
gramme 2. When the Programme 1 block is 
no longer needed for computing it is then sent 
back to occupy another space which has 
become available. 

Allocation of storage space is under the 
control of a short, fixed sequence of in- 
structions which is held permanently in a 
special store along with other fixed routines 
(about 250 in all) frequently used for arith- 


er. 
built-in 
urpose SO 


metic and internal control operations. 
Routines are put into the fixed store initially 
by inserting small rods of magnetic material 
into a wire-mesh sensing system, which links 
with the rods magnetically and produces 
digit pulse patterns corresponding to the 
spatial patterns of the rods. (Strictly this 
store is semi-permanent, because the routines 
can be changed manually if required). 

To call one of the fixed routines into action, 
the programmer writes a single instruction into 
the main programme. The computer auto- 
matically distinguishes these “ extracode”’ 
instructions, as they are called, from the 
normal instructions and switches control over 
to the fixed store. Reading out from the fixed 
store is extremely rapid (access time 0-3 
microsecond), and with such a speed many of 
the complete routines are performed in times 
not much greater than for some of the normal 
programme instructions. 

Another electronic design feature of the 
** Atlas ”’ is the special circuitry which makes 
the high arithmetic speed possible. Essen- 
tially this is a new type of adding circuit with 
an extremely fast “carry” operation. It 
has been designed so that the “carry” 
process is always completed within the very 
short transfer time of ** Atlas,’’ which is only 
a fraction of a millionth of a second. 

The electronic circuity of “Atlas” is 
constructed from transistors and other semi- 
conductor devices mounted on plug-in pack- 
ages. Test routines, held in the fixed store, 
are brought into operation regularly during 
intervals caused by transfer processes in the 
main programme. 


Food Freeze-Drying Process 


| eery drying was developed during the 
Second World War for preserving blood 
plasma and other biological materials without 
loss of their essential qualities. Since then the 
problem of dehydrating food has been the subject 
of research for a number of years and engaging 
the attention of several firms as well as the 
Ministry of Agriculture, Fisheries and Food at 
its experimental station at Aberdeen. Mitchell 
Engineering, Ltd., has been interested in this 
question of freeze drying and as a result of its 
work, in collaboration with Dr. R. I. N. Greaves, 
of Cambridge University, was able to translate 
this system of food preparation on laboratory 
scale into engineering terms and three years ago 
built a large capacity freeze-drying plant in 
Hertfordshire. This plant is engaged in the 
production of coffee powder and employs 
cabinets each having a diameter of 7ft 6in, a 
length of 20ft, a tray area of 600 square feet and a 
nominal capacity of 0-7 ton wet weight. Re- 
frigerated condensers collect the vapour stream 
and high-vacuum pumps evacuate the cabinets to 
4 pressure as low as 0- 1mm Hg. In this plant the 
coffee is frozen in situ through the medium of a 
trichlorethylene cooling circuit and the heat of 
sublimation is provided by heater plates, placed 
above each tray, and by circulating heated 
trichlorethylene. There is an automatic cycle/ 
lime control system which ensures the mainten- 
ance of optimum refrigeration temperatures, 
vacuum and heater plate temperatures through- 
Out the cycle. Furthermore loading and unload- 
ing can be carried out with the cabinet shut, so 
etlecting a reduction in the time cycle. Based on 
experience gained with this plant, with pilot units 
and from laboratory experiments, the company 
mproved output and performance and has 
Oh a a cabinet having a diameter of 9ft by 
aaa ength, a tray area of 1200 square feet and 
wale weight capacity of 1-4 tons, also a larger 
ond Measuring 10ft 6in diameter by 25ft long 
- per Sa a tray area of 2000 square feet and 
sae Oat weight capacity of 2-3 tons. 

Tying is a means of drying and pre- 


serving food stuffs and other organic materials 


so that they retain their natural qualities of 
flavour, colour, structure and nutritive value 
with little or no loss. The process consists of 
sublimating the ice from the pre-frozen sub- 
stance at low temperatures in a vacuum so that 
its water molecules are released into a vapour 
stream which is carried away to a refrigerated 
condenser. Prepared in this way food weighs 
very little, has a long storage life without re- 
frigeration and can be reconstituted rapidly by 
the addition of water. Packaged in moisture 
and oxygen proof containers, freeze dried 
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materials will keep almost indefinitely at normal 
temperatures. With the intention of more 
actively demonstrating, to food producers and 
distributors, the possibilities of freeze-drying, 
especially where long-term storage without 
refrigeration is required, Mitchell Engineering, 
Ltd., has designed and assembled a small mobile 
plant. This is available to visit any factory and 
carry out on the spot freeze-drying and so give a 
practical demonstration under normal working 
conditions and also afford a producer the 
opportunity of assessing the results of applying 
the system to his own products. A permanent 
unit similar in capacity and operation can be 
provided so that at comparatively small cost a 
producer will be able to experiment and at the 
same time be sure that a plant of commercial 
size will give the same results. 

We recently were able to inspect this mobile 
unit, which is mounted on a Bedford chassis and 
has an all up weight of about 8 tons. The unit, 
which incorporates all the normal equipment 
necessary to the working of a full-scale plant, 
has been designed to freeze-dry up to 3 gallons 
of liquid or 30 1b of solids in a cycle of about 
eight hours. There is a vacuum cabinet and 
associated pumps, a vapour condenser at the 
rear of the cabinet, radiant heater plates, product 
trays and supports, instrument and hand controls 
and a pre-freezing cabinet. The cabinet of 
2ft 6in internal diameter by 7ft long has a }in- 
thick steel shell having ring stiffeners and flanges 
containing an ‘“‘O”-ring seal, and two end 
doors and is lagged externally. Both shell and 
end doors have observation ports. On the front 
section of the cabinet are product trays, heater 
plates and supports, while the rear section houses 
the vapour condenser. The product cradle, 
which is built of ** Dexion ” sections and is not, 
in this instance, mobile, is arranged to carry three 
removable nylon-coated expanded metal trays and 
four radiant heaters. These supply the latent 
heat of sublimation of the ice in the food product 
and have elements consisting of graphite coated 
woven glass mesh giving an even distribution of 
heat. Control is by four variable transformers 
having a total peak load of 3-5kW. One of 
our illustrations overleaf shows the arrangement 
of trays and heaters and the other shows the high- 
vacuum plant and vapour condenser. 

Forming part of the vacuum system is a 
““Speedivac”’ 1500/50 pump _ combination 
powered by a 3 h.p. motor and consisting of 
gas-ballasted, single-stage rotary pumps having 
magnetic and air admittance valves. One is a 
roughing pump and the other a holding pump 
and together they give a rapid pump down to a 
pressure as low as 0-10mm Hg. to avoid any 
risk of melting the ice in the product. Before 
being loaded into the vacuum cabinet the product 
trays are placed in the pre-freezing cabinet which 





In-line arrangement of semi-automatic carton erecting machine and vacuum cabinet 
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Arrangement of product trays and heaters in vacuum 
cabinet 


is fitted with a high-speed circulating fan and 
direct-expansion coil and where the material is 
reduced in temperature to 0 deg. Fah. and as low 
as —40 deg. Fah. J. and E. Hall, Ltd., provided 
the refrigeration plant which works on the direct 
expansion of refrigerant R.22 from a two-stage 
compressor condenser unit. The plant is hand 
controlled and able to vary the temperature in 
the vapour condenser from —50 deg. to about 
—15 deg. Fah. Before transferring the loaded 
trays from the freezing cabinet the refrigerating 
plant is switched to the vapour condenser. 

On the control panel are mounted two Kent 
electronic twelve point strip chart recorders linked 
with twenty-four thermocouples for measuring 
the temperature of the heater plates and also at 
the surface and mid-depth of the food. 

The demonstration mobile freeze-drying unit 
was located at the works of Taylowe, Ltd., 
Furze Platt, Maidenhead, a company which 
celebrates its silver anniversary this year and 
which has widened its activities in packaging by 
acquiring the licence to manufacture and market 
the “‘ Cekatainer’”’ and ‘** Cekavac”’ packaging 
ystems. 

Adequate packaging is essential in the 
handling and storage of freeze-dried foods and the 
above mentioned systems, which were developed 
by Christenssons Maskiner and Patenter A.B., 
Stockholm, have been adapted by the research 





High vacuum plant and the vapour condenser at the 
rear of the vacuum cabinet 





department of Taylowe, Ltd., for the packaging 
of freeze-dried food. The four main require- 
ments for this purpose are: protection of the 
product from light ; protection from moisture 
vapour because the product is hygroscopic ; 
need to keep oxygen content at better than 
2 per cent ; and to prevent the brittle product 
suffering mechanical damage. In the “ Ceka- 
tainer”’ system the outer carton excludes the 
light, while the lining material gives protection 
from moisture, and packaging under high 
vaccum or in the presence of an inert gas 
ensures a very low oxygen content. Again, 
glue spots hold the liner in position in the carton, 
while the pressure in liner being below atmo- 
spheric causes a partial collapse so that the 
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product is held firmly in the liner and 
Our illustration on page 369 shows a “ 

semi-automatic carton erecting machi 
line with a vacuum cabinet in thew 
erecting machine on the right the flat prefolin 
carton is erected and fed to folder bars 
expose the bottom of the liner for Sealing 
after which the bottom of the carton jg 
Automatic filling of the carton is followed 
partial heat sealing of the top of the liner the 
short length of unsealed portion being left tp 
permit the air to be evacuated. This is done in 
the vacuum cabinet and a second sealj Opera. 
tion carried out to close the liner fully or « 
required inert gas can be admitted to provide , 
partial vacuum. 


Rail-Mounted Piling Rig 


HE civil engineering department of the 

North Eastern Region of British Railways 
has put into service a rail-mounted piling 
machine, which has been built to drive 8in square 
precast reinforced concrete piles at 27ft 6in 
intervals alongside railway embankments. These 
piles will carry the prestressed concrete cable 
ducts for the signalling cables being laid along 
much of the main line on the North Eastern 
Region. The piling machine is hydraulically 
operated. 

Two piling frames are mounted on a 46ft 
long bogie bolster wagon, at 27ft 6in centres. 
Each frame consists of a slewing ring fixed to 
the strengthened frame of the wagon, upon 
which is mounted a rotating platform of box 
section, which, in its turn carries an “A” 
frame, various winches and hydraulic motors, 
and the jib of the frame, as clearly shown in the 
first of the accompanying illustrations. 


top of the leaders when the hammer is not inug. 
The leaders are formed by 6in by 3in channgk 
assembled back to back; they pass 
the jib head slides at their top end and ap 
extended to the working position and retractgj 
to the travelling position by two double-agt 
hydraulic rams. The first of these rams jg, 
33in diameter ram mounted in the plane of the 
jib and fitted at both ends with twin sheave 
so that extending the ram hoists the leader 
through the jib head. This action is assisted 
by the second ram, also a 33in diameter double. 
acting ram, which is also used to locate th 
leaders in a vertical position for working, and 
can be clearly seen on the right-hand fram 
in the first illustration. Just below this ramar 
the two slotted sliding members which ho 
the leaders in the position defined by the ram: 
they are retained by pins located in the slots 
and which slide within the main “A” frame 





Rail-mounted piling rig, showing one frame set up for piling and one in the stored position for travelling 


At the back end of the “ A ” frame is mounted 
a grooved winch drum which is used to feed 
the concrete piles to the leaders. A second winch 
drum is mounted centrally on the “ A” frame ; 
it controls the drop hammer. On the extreme 
left of the first illustration can be seen the 
counter-balance weight which is mounted in 
slides at the rear end of the ““A” frame, and 
which, through a series of pulleys, is linked to 
the derricking action of the jib. Derricking of 
the jib is, however, separately controlled by twin 
double-acting 3in diameter hydraulic rams. 

The jib is built of channel sections, pin jointed 
to the foot of the main “A” frame. The jib 
head carries the main sheave over which the 
drop hammer suspension rope passes, twin 
sheaves for the pile feed rope, slides within 
which the leaders are extended and retracted, 
and lock screws operated from ground level 
to lock the leaders in position. Retaining hooks 
on the jib head hold the drop hammer at the 


The 1-ton drop hammer sliding within th 
leaders and below it the pile helmet, are al 
clearly shown. 

Each frame is separately controlled from 
sheet metal cabs at the ends of the wagot 
Each cab contains a bank of seven Dow) 
four-way valves controlling the various operatiig 
circuits of the hydraulic system. Operation # 
the drop hammer is controlled through a /4a 
diameter Croft clutch which in turn is 0 
by a hydraulic cylinder controlled from the a. 
To ensure that the wire rope connected to ® 
hammer does not overrun when the hammers 
dropped, the drum is fitted with a Loc 
brake band controlled from the cab by a peda 

The main power unit is a Ruston air 
diesel engine situated on the wagon betwet 
the two frames. This engine drives twin hy 
pumps delivering 28 gallons per minute at? 
pressure of 1000 lb per square inch to the mal 
motors on each frame. Two smaller hy 
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Crane wagons placing piles, piling wagon in background 


pumps, delivering 5 gallons per minute at 
1000 1b per square inch, power the ram and 
slewing circuits. All the motors are interchange- 
able and are ‘* Derisine ” machines. 

Flood lighting for night working is provided 
by a IkW generator driven from the main 
engine ; emergency lighting is provided from 
the 12V battery circuit. The piling wagon is 
used in conjunction with the twin “ Lorry 
Loader” type of hydraulic cranes adapted as 


independent power units mounted on another 
bogie-bolster wagon on which are carried the 
concrete piles to be driven. 

This wagon is coupled to the piling equipment 
wagon and the piles are laid in position using 
the “* Hiab ” lorry loader crane units mounted at 
27ft 6in centres on the wagon to place the piles 
at correct centres ahead of the piling machine. 
This crane wagon is shown in the second illustra- 
tion. 


Gravel Plant at Staines 


T= gravel plant opened recently by the 
Greenham Sand and Ballast Company, Ltd., 
at Chertsey Lane, Staines, has a capacity of 
80 cubic yards an hour. It was manufactured 
by Frederick Parker, Ltd., of Leicester, to a 
basic design and layout by Mr. G. S. Phimister, 
technical director of Greenham Sand and 
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Gravel plant at Staines 


Ballast Company, Ltd. The sand section was 
supplied by Wilkinson Rubber Linatex, Ltd., 
and the electrical installation by F. Lawrence and 
Co. (Feltham), Ltd. Care has been taken “ by 
means of landscaping ”’ to fit the plant into the 
local scene, chutework and machinery is rubber 
lined wherever possible to reduce noise and 
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when the initial area of five acres is worked, it is 
intended to start filling in as soon as conditions 
permit. 

The deposit being worked is flood-plain gravel 
associated with the River Thames, of the “ Flint ” 
type. There is an average depth of sand and 
gravel of approximately 16ft, with about 4ft of 
overburden, the water table being about 3ft 6in 
below the surface level. 

The plant is controlled from a central plant 
switch room, with the exception of the clean 
water pump and crusher. Although the material 
passes through two 8in gravel pumps during 
processing, a high-speed scrub mill has been 
installed to deal with the occasional clay seams 
in the natural material, and to remove any clay 
left behind during uncovering operations. 

Extraction and Delivery to Plant.—Sand and 
gravel is pumped from the working face by a 
Gwynnes 8in gravel pump, which is mounted 
inside a floating steel pontoon, driven by a 
Dorman 6 Q.A. diesel engine. Also mounted 
inside the pontoon is a diesel-driven winch for 
raising and lowering the suction pipe. 

During the early stages of production, the 
material is pumped direct along an 8in bore 
pipeline to the boiling box before flowing on to 
the primary screen. 

Gravel Section—From the boiling box the 
material is discharged on to the primary screen 
(a Niagara 10ft by Sft double-deck vibrating 
screen). The material rejected by the top deck 
(+14in) is carried by conveyor to a 50 yard 
capacity storage hopper for loading into lorries. 
The —1I4in aggregate is retained by the bottom 
deck and can be fed either to a 15 cubic yard 
surge hopper when clean or to a 5ft diameter 
Parker scrub mill when dirty. Clean material 
is then discharged by conveyor to the secondary 
screen (a Niagara 10ft by 5ft three-deck vibrating 
screen) which is mounted on top of the storage 
and blending bins. The —I4in + in material 
is retained by the top deck and is discharged by 
a chute to the — I4in bin. 

The —jin +#in material is retained by the 
second deck and discharged by chute to the 
— in bin and the — gin + 4, in material is retained 
by the bottom deck and discharged by chute into 
the —#in bin. For final rinsing of the material, 
water sprays are incorporated, the water passing 
through the bottom deck and then carried by a 
flume to the side of the plant. 

Sand Section.—The sand (— #;in) and water 
passing through the bottom deck of the primary 
screen flows to a static settling cone where the 
silt and dirty water passes over the weir and is 
returned to the pit. A 6in sand pump extracts 
sand and water from the bottom of the static 
cone and delivers the mixture via a 6in bore 
pipeline to a 24in separator mounted on a tower. 

Concreting sand containing approximately 
20 per cent water is discharged from the under- 
flow box of the separator and is directed by 
lined chutes to one or other of the 100 cubic 
yard capacity circular sand drainage bins. 
Whilst one bin is being filled the sand in the 
other is draining. Under each of the drainage 
bins is a belt feeder which is used to draw out 
the drained sand and feed it to a conveyor, which 
takes it to the 100 cubic yard capacity sand 
blending bin. 

Crushing Section.—Provision is made for the 
—l4tin +jin material to be drawn from the 
—I4in storage and blending bin and fed to a 
Sheepbridge Kennedy No. 25 short head cone 
crusher. This crusher is set to produce —jin 
material and is in closed circuit, the crushed 
material being carried by an inclined conveyor 
to an 8ft 6in by 4ft single-deck *“* Gyrex ”’ vibrat- 
ing screen equipped with water sprays. 

The — in + #;in crushed material is retained 
and delivered by chute on to the conveyor carry- 
ing the — in + #;in natural material to the secon- 
dary screen. The f;in crushed sand is washed 
through the screen by the spray water, flowing 
to the static settling cone already receiving the 
natural sand from the primary screen and is 
pumped with the natural sand to the sand drain- 
age bins. 

Blending Section ——Under each of the gravel 
storage and blending bins is mounted a variable 
speed blender and under the sand blending bin, 
a variable speed sand feeder. These all deliver 
the blended material, or single size material by 
conveyor to a lorry loading station. 
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Hydrographic Report 

Tue report of the Hydrographer of the Navy 
for 1960 has just been published, and states that 
six surveying ships operated in home waters and 
overseas, and that a seventh, H.M.S. ** Cook,” 
paid off for a major refit in Singapore. Con- 
cerning equipment it is noted that the increasing 
use of electronic aids is resulting in a high 
standard of accuracy being attained where 
control by visual methods would have been 
impossible, and also a considerable saving in 
time. All surveying ships, operating overseas, 
are fitted with Tellurometer distance measuring 
equipment, which is also to be supplied to ships 
in home waters, and the report goes on to men- 
tion that a marine version of the Tellurometer, 
the Hydrodist, has proved its accuracy and 
adaptability. Position-fixing by means of Two- 
Range Decca continues to be extensively used 
all overseas ships being so equipped. It is 
mentioned that a development of Two-Range 
Decca which provides lane identification, and 
which is known as Lambda, is being fitted in 
H.M.S. ‘* Cook” and will be fitted in H.M.S. 
‘** Vidal.” It is reported that eight ships have new 
accurate ranging surveying radar as standard 
equipment and that an accuracy of +10 yards 
will be attained with careful calibration, while 
echo sounders using dry-paper techniques which 
eliminate distortion are coming into service. 
There is a note about the hydrographic school at 
St. Budeaux, Davenport, and the work study 
unit. The remainder of the report gives detailed 
activities, accompanied by maps, of the survey- 
ing ships and units both in home waters and 
overseas. 


International Colloquium on Forming 
and Testing of Sheet Metal 


WE are informed by the Institute of Sheet 
Metal Engineering that following the highly 
successful colloquium on forming and testing 
of sheet metal held in Paris in May, 1960, it is 
planned to hold a further meeting in Disseldorf 
on May 23 and 24, 1962, under the joint aegis 
of the International Deep Drawing Research 
Group and the Verein Deutscher Eisenhiitten- 
leute. It is proposed to devote the open sessions 
of this meeting to the presentation and discussion 
of papers on the speed effects in sheet metal 
forming, and the influence of surface conditions 
on deep drawing. 

Those wishing to contribute a paper for 
discussion at this meeting are requested to for- 
ward the title of the proposed paper, a short 
summary and the name of the author(s) to 
either of the addresses given below, before 
October 1, 1961. Prospective authors will be 
advised by November 15, 1961, as to the accept- 
ance or otherwise of their offers of papers. 
Offers of papers or requests for further infor- 
mation regarding this meeting should be addressed 
either to John Hooper, Esq., Secretary, 
I.D.D.R.G., John Adam House, John Adam 
Street, Adelphi, London, W.C.2; or to 
Geschiftsfuhrung des Vereins Deutscher Eisen- 
hiittenleute, Diisseldorf, Breite Str. 27. 


International Automobile Technical 
Congress 


THE ninth of the biennial Congresses held by 
the Fédération Internationale des Sociétés 
d’Ingenieurs des Techniques de l’Automobile 
(F.1.S.1.T.A.), an organisation set up in 1947 
to further development of automobile engineer- 
ing technology by affording better opportunities 
for automobile engineers to collaborate, will be 
held in Great Britain from April 30 to May 5, 
1962. The organisers are the Institution of 
Mechanical Engineers (Automobile Division). 


Registration for the Congress will be open to 
all, and it is hoped that several hundred partici- 
pants will come from overseas countries. Regis- 
tration application forms in English, French and 
German will be widely circulated through 
F.1.S.1.T.A. member societies during the autumn 
of this year, together with a preliminary pro- 
gramme. 

The policy of the F.I.S.1.T.A. Council has 
been to present a relatively small number of 
papers of high quality at these Congresses, and 
the British organisers are determined to main- 
tain this standard ; about eighteen papers will 
be discussed. 

During the Congress there will be a banquet 
in the London Guildhall and a reception by the 
Society of Motor Manufacturers and Traders, 
Ltd. 

Details are available from F.1.S.I.T.A. Con- 
gress Secretariat, The Institution of Mechanical 
Engineers, Automobile Division, 1, Birdcage 
Walk, Westminster, London, S.W.1. 


Silvered Mica Capacitors 

Two additional resin-encapsulated silvered 
mica capacitors in the “ Silver Star’ range are 
announced by Johnson, Matthey and Co., Ltd., 
73-83, Hatton Garden, London, E.C.1. These 
are designated C22E and C33E, both conforming 
to class *“* HI” of the British Services’ Climatic 
Specification for working temperatures in the 
range— 55 deg. to +125 deg. Cent. The capacitors 
are of rectangular section and have tinned phos- 
phor-bronze leads emerging perpendicularly from 


Eight-Wheeled Drop-Frame 
Semi-Trailer 


THe drop-frame trailer of minimal loadiy 
height is customarily confined to vehicles wit 
e : ith 
(usually four) wheels in line at the rear end 
There have recently been completed by Cranes 
(Dereham), Ltd., two 40-ton semi-trailers with 
eight wheels and load balancing between th 
four wheels on each side. The wheels ap 
carried on walking beams in the normal way, ang 
the beams supported at their midpoints ) 
an upswept extension of the trailer structure, Ty 
gain unobstructed access to the platform fq 
loading, it is therefore necessary to eliminate the 
front swan-neck. While examples exist of the 
front crank being “unfolded” to make , 
loading ramp, the Crane solution has been the 
mechanically simpler one of removing it bodily 
in much the same manner as on the very heavy 
machinery trailer with hydraulic suspension: 
however, while in that case the end crank i 
stable on its wheels, for a semi-trailer provision 
must be made to move the front crank on the 
tractor. 

Our illustration shows the various paths 
through which the loads on the front crank are 
transmitted. The whole of, and more than, the 
weight of the bed supported by the tractor is 
transmitted in shear by the two large bull-nosed 
pins at the front of the longerons. The bending 
moment due to the overhang of the crank js 
carried by these pins in shear and in compression 
by the abutments at the back of each leg of the 





The front crank of this trailer can be detached with the tractor when the platform is to be loaded 


the base. The leads are suitably spaced for 
0- lin or 0-2in module printed circuit boards, and 
are sufficiently rigid to support the capacitors, 
but if vibration or acceleration forces in service 
are high, the capacitor can be cemented in place. 

The C22E capacitor has a base0-71linby0-210in, 
and is 0-45in high. Corresponding dimensions 
for the C33E are 1-13in by 0-315in by 0-62Sin. 
Both are available for peak working voltages of 
200V and 350V d.c., and the total capacitance 
range covered by the two types is 5—33,000uuF, 
with a minimum tolerance of +0-5 per cent, or 
tluuF below 200unF. 


[Reply Card No. 1154] 


crank. The tractive forces are taken by the two 
large turnbuckles immediately in front of th 
bed. When the crank is detached, it is located 
by the pin of the “ fifth ’’ wheel and by the two 
jacks seen below the top deck. 

The bed of the trailer is supported, when th 
front crank is removed, by the two hydraulk 
jacks seen in the illustration ; steel ramps a 
provided to assist in manoeuvring loads on © 
the platform. In contrast to trailers wil 
detachable rear wheels, this one does not lent 
itself to having the load drawn on by a wine 
on the tractor. 


{Reply Card No. 1158] 
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Ground Effect Projects 


Some details have been received from Vickers- 
Armstrongs (South Marston), Ltd., of the ground 
effect machines which have been. and are being 
built by it in conjunction with Hovercraft 
Development, Ltd. The machines follow the 
familiar Cockerell principles with a peripheral 
iet surrounding a stiff platform; they are 
described as follows. Si 

VA-1.—The design principles were incorpor- 
ated in research vehicle VA-I fitted with bare 
essentials only for the first overland tests. 

in this condition it first became operational in 
1960 at a weight of 3300 Ib and a hover height 
of 4-Sin. , 

It has been operated continuously since that 
time, with various modifications, including 
several different lift curtain systems. Stability 
devices, such as compartmentation of the cushion 
and associated controls, have also been developed. 
Various fairings and a cabin have now been added 
as protection for over-water trials. These modi- 
fications increase the weight to 3500 1b ard the 
hover height is now 4- lin. 

It is recognised that practical demonstration, 
particularly overseas, is essential with such a 
new type of vehicle. The difficulties attendant 
on transporting a large Hovercraft to distant 
trials areas have prompted the company to 
construct a vehicle small enough to be airfreighted 
to demonstration sites and sufficiently developed 
to prove the engineering design and the practice 
ability of application. 

VA-2.—The company is therefore building the 
small craft designated VA-2. This is a utility 
vehicle, carrying four or five people, with a speed 
of 40 knots and an endurance of 14 hours. In 
addition to demonstrations in remote parts of the 
world and route assessments for prospective 
Hovercraft operators, the craft has immediate 
applications as a fast executive transport over 
sheltered and inland waters and for the transport 
of personnel and equipment over difficult terrain. 

To provide the required width for loading into 
current British transport aircraft, three sections 
on either side of the main structure are made 
readily detachable. To provide height clearance 
for loading, the two fin and rudder assemblies 
and complete propulsion unit with support 
struts are made as detachable units. These 
units permit rapid reassembly, with a minimum of 
adjustments, to make the craft operational on 
remote demonstration sites. 

The vehicle is powered by three light aircraft 
piston engines, two for lift and one for pro- 
pulsion, and the hover height is 8 - Sin. 

Overall dimensions of the assembled craft are : 
length, 28ft 4in: breadth, 14ft 10in; height, 
10ft 4in. 

VA-3,—The next craft, VA-3, is already under 
construction. This is a 10-ton vehicle and at this 
size a useful load can be carried. In the role of 
fast passenger ferry or personnel transport, it can 
operate in river estuaries and similar terrain 
where its amphibious capabilities allow it to 
operate Over water with waves up to 2ft and over 
shoals and mudbanks. In this role the cabin is 
fitted to accommodate twenty-four passengers 
and crew. For survey, exploration or patrol, the 
craft can be fitted with a cargo area and could then 
carry some 4000 lb of equipment plus crew for 
80 nautical miles at high speed. 

Four Blackburn (Turbomeca) ** Turmo ™ free- 

turbine engines are specified for the lift fans and 
Propulsion drives, but the design is sufficiently 
— to permit the use of alternative power 
units, 
_ For the propulsion system, two variable pitch, 
four bladed propellers are used. The pitch change 
Provides reverse thrust for braking and to aid 
manoeuvrability. 

In addition to the directional control provided 
by the Prepulsion system, cable operated control 
surfaces on the port and starboard coamings 
provide effective ** keel” area to prevent drift and 
(0 assist in turning. 

The overall dimensions of the assembled craft 
are : length, 52ft 6in ; breadth, 25fi Oin ; height, 
17ft 9in. 

Future Projects.—For operation close to the 
Fr both overland and over waves, the 
— of flexible structures is receiving 
' — The Structure of a Hovercraft is 

"gly dictated by the impact loads. In the first 


designs, adequate clearance was provided by 
having higher powered lift systems, since the 
structural penalties in designing for greater 
impact are prohibitive. By introducing flexible 
skirts the major design limitations are overcome. 
Local impacts and abrasion are not borne by the 
main structures, but by the flexible components. 
These can be designed to accept high accelera- 
tions, and thus the accelerations and loads 
transferred to the main structure can be greatly 
reduced. 

The projected developments described are, 
the firm states, a long way off in terms of engineer- 
ing. Although flexibility in its simplest form is 
already being tried in the form of rubber sidewalls 
or skirts, the ultimate servo-actuated mechanical 
device may take ten years. A similar time scale 
is likely for the large sea going craft, and with its 
great capacity for work its application to pro- 
gressively widening markets is foreseen. 
However, an economic size short haul passenger 
car ferry is considered much nearer attainment 
and Vickers is working on a number of such 
projects. 

Large Ferry Craft VA-4.—An early scheme for a 
craft of around 100 tons has been projected as 
type VA-4, This craft, with a hover height of up 
to 3ft and capable of speed between 70 and 80 
knots, can be an economic proposition. 

The dimensions of this craft will be : length, 
173ft ; beam, 58ft ; equipped weight, 61 tons ; 
fuel and payload, 49 tons. 

A number of features may be changed for 
particular requirements, but at the moment the 
craft is designed to operate a frequent, high-speed 
service to off-shore islands in more sheltered 
seas and channels. To improve manoeuvrability 
in restricted waterways the propulsion engines 
are mounted amidships and given mechanical 
means of deflecting thrust. The bows and 
sidewalls and the configuration of air cushion are 
suited to the expected waves, floating debris or 
solid obstacles likely to be encountered. Em- 
phasis lies on ferrying cars or other cargo, and 
speed of turn-around will govern the design of 
doors and hatches. Side versus end loading for 
the hold is another operational feature te be 
evaluated. 


High-Speed Printers 


Two forms of high-speed printer are now in 
production by the Solartron Electronic Group, 
Ltd., Victoria Road, Farnborough, Hants, the 
ED.1935 direct printer and the ED.1036 register 
printer. The direct printer requires the input 
information to be maintained during the print 
cycle, whereas the register printer stores each line 
of information until printed. These printers can 
be used as an output device for computers, digital 
data systems, print out of spectrometric readings, 
recording from transducer data-logging systems, 
or other systems requiring high-speed recording. 

The printing head is common to both models 
and will print lines fourteen columns wide at a 
rate of better than ten per second. Fifteen 


characters are available, located on fourteen 
continuously rotating print wheels which are 
operated 


struck as required by magnetically 


Testing a high-speed 
printer and its control logic 
unit 
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hammers. An ordinary typewriter ribbon is fed 
between the paper and print wheels. In orde to 
achieve maximum printing speed, the printer 
control logic is arranged so that printing always 
begins with the next available character required 
in a newly-signalled line, without having to wait 
for the mechanism to reach a datum condition. 
The control electronic unit is contained in a case 
separate from the print head. For applications 
requiring fewer than fourteen columns, a modified 
unit is available. 

The register printer can accept binary coded 
decimal information (four-wire) or alternatively 
“one out of N” code (fifteen-wire) for each 
column. On receipt of a “ written” signal from 
the printer, the source may be released to acquire 
further data, which will be accepted at the end of 
the printing cycle. If a print command has been 
given, the next line will start printing immediately, 
the print cycle starting from the next character 
and finishing when all registers are empty. This 
permits short print cycles and an effective printing 
rate significantly higher than normal. Develop- 
ment of the equipment was accompanied by 
rigorous tests, seen in progress in the illustration. 
As an example of the standards applied it is 
stated that the paper shift solenoid was made to 
perform 50 10° operations before being 
accepted. 

{Reply Card No. 1155] 


Dartford—Purfleet Tunnel Contracts 


THE Ministry of Transport states that steady 
progress is being made with the construction of 
the Dartford-Purfleet Tunnel approach roads 
on both sides of the river. It is expected that the 
tunnel will be open to traffic in the spring of 
1963. It will connect the London-Tilbury Trunk 
Road (A13) with the Princess Road, Dartford 
(A2). Constructional work on the tunnel 
project was described on April 5, 1957, page 530. 

The contract for the completion of the tunnel 
itself has been let to Marples, Ridgway and 
Partners, Ltd. The work will include the provi- 
sion of a reinforced concrete road about 1560 
yards long with pavings and footways and a 
suspended ceiling; the walls of the tunnel 
will be finished with mosaic tiles. Two ventilation 
buildings and shafts will be built, and electrical 
equipment for pumping, lighting and other 
services will be installed. In addition, the open 
cut approaches to the tunnel, each about 210 
yards long, will be paved, and the side walls 
finished with mosaic tiles. The cost of the 
contract is £1,478,364. 

A contract was let recently to Communication 
Systems, Ltd., for the provision of up-to-date 
automatic toll collection and _ registration 
apparatus, and ancillary equipment. The cost 
of the contract is £31,934. A contract has been 
awarded to C. J. Sims, Ltd., of London, for 
the construction of the administration buildings 
at a cost of £133,050. Work on this contract 
was started at the beginning of the month. 

The consulting engineers for the tunnel are 
Messrs. Mott, Hay and Anderson, and the main 
contractor for the tunnel drive, Edmund Nuttall 
Sons and Co. (London), Ltd. 
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Navigation by Digital Computer 


EXPERIMENTS are being conducted by the 
Ministry of Aviation at Boscombe Down in the 
use of an airborne digital computer for naviga- 
tional calculations. The computer is known as 
“* Dexan,” the letters standing for “ Digital 
Experimental Airborne Navigator,” since a 
navigational problem was chosen for its initial 
trials. The computer was designed and built by 
the Applied Electronics Laboratories, Stanmore, 
of The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. 

For airborne experiments “* Dexan”’ has been 
installed in a “* Comet ”’ 1A flown by the Ministry 
of Aviation Aeroplane and Armament Experi- 
mental Establishment, and is set up to carry out 
continuous navigational computations on the 
information from a Doppler radar and a gyro 
compass carried in the aircraft. Velocity informa- 
tion from the Doppler equipment is resolved into 
north-south and east-west components by the 
computer, which also receives the heading 
information and continuously calculates latitude 
and longitude by dead reckoning. Computer 
data are presented on numerical displays and 
recorded by a Creed tape punch ; they are also 
fed into a topographical display unit which gives 
the present aircraft position continuously on an 
illuminated coloured map display. This piece of 
equipment has been designed, developed and 
constructed by the Royal Aircraft Establishment. 
In a twenty-minute sortie, the analogue presenta- 
tion on this unit is controlled by six thousand 
million dsc.ete bits of information handled by 
the computer. 

A Decca navigator operating ‘“‘ Decometers ” 
and a flight log enables computing to be begun at 
a specified starting point and checked at sub- 
sequent fixes. The fix co-ordinates are stored in 
advance, and when the Decca information shows 
that one of those points has been reached, the 
operator presses push buttons which cause 
** Dexan ”’ to compare its calculated position with 
the actual one, correct the numerical displays as 
necessary, and calculate a correction for the 
course to be flown on the next leg. 

In its present form, as illustrated, the “‘ Dexan ” 
equipment is larger than would normally be 
necessary because it was desirable, in view of its 
research application, to leave free access to all 
sub-units. In addition, only 50 per cent of its 
capacity is being used for the navigation function. 
‘** Dexan ”’ is fully transistorised. It has two main 
computation centres ; one of these is a digital 
differential analyser for incremental computations, 
whilst the other is the whole number calculator. 
These two parts of the computer share the 
facilities of a 20,000 bit ferrite-core number store. 
Analogue inputs converted into binary form can 
enter either part of the computer. Thejtape 





(Left) Units of airborae navigational computing system, including ferrite core“store 
with visual displays of position and other navigational data 








read-in unit for programme and other information 
is a specially developed lightweight pattern with 
photocell sensing. The operator’s control and 
display unit was constructed specifically for the 
present experiments, and contains more facilities 
than would be needed in an operational aircraft 
navigation aid. 


[Reply Card No. 1153] 


Developments at Lackenby 


DoRMAN LONG (STEEL), Ltd., has placed the 
first major orders in connection with the present 
stage of its development programme. A new 
48in by 130in high-lift blooming and slabbing 
mill is to be installed alongside the existing 
universal beam mill at Lackenby Works. It will 
roll 25,000 tons of ingots a week to supply slabs 
for the existing wide plate mill at the company’s 
Redcar Works, and blooms to meet increasing 
needs at the medium and light finishing mills. 
In due course the new mill will also supply slabs 
for a new universal four-high plate mill capable of 
rolling 60in wide plates with rolled edges. The 
order for the new blooming and slabbing mill, 
worth £1,300,000, has been given to Davy and 
United Engineering Company, Ltd. 

The mill will be driven by two 5000 h.p. 
electric motors, supplied with current from grid- 
controlled reversing rectifiers, and the order for 
all this equipment, valued at approximately 
£450,000 has gone to Associated Electrical 
Industries, Ltd. Orders for the associated mill 
auxiliary motors, control gear, switchgear and 
electrical distribution equipment will be placed 
shortly. 

Meanwhile, new soaking pits, valued at about 
£700,000 have been ordered from Priest-Fur- 
naces, Ltd., and new ingot stripping and soaking 
pit cranes to the value of approximately £400,000 
are to be supplied by the Wellman Smith Owen 
Engineering Corporation, Ltd. All the founda- 
tion work will be carried out by the Bridge 
Department of Dorman Long, and the mill 
buildings will be supplied and erected by Dorman 
Long (Bridge and Engineering), Ltd., Redpath 
Brown and Co., Ltd., and the Tees Side Bridge 
and Engineering Works, Ltd.—Dorman Long 
companies. 


Radio for Tug Fleet 


FORTY-ONE existing tugs, ome vessel now 
building, and eight shore stations of The 
Alexandra Towing Company, Ltd. are to be 
equipped with “ Argonaut ” v.h.f. radio by The 
Marconi International Marine Communication 
Company, Ltd., Chelmsford, Essex. The Alex- 
andra Towing Company, Ltd., the largest towing 
company in the United Kingdom, has employed 





(top centre) and (bottom left) lightweight read-in unit. 


————__ 


amplitude modulated equipment for controll 
its fleets for several years, and the new order; 
effect an extension of this policy and a sa 
tion of equipment to bring the communica 
system into line with frequency- Odulati 
technique. The “ Argonaut oa . 
receivers will provide communication 9p 
private and international maritime yhf fre. 
quencies. Communication on the Private fy 
quencies is between the Alexandra tugs and th 
offices for fleet control. The internationaj fe 
quencies available in the new installations vil 
allow direct working between the tugs and mog 
of the ships they will handle. A channel has beep 
allotted to the fleet by the Post Office for thi 
purpose. 

Among the vessels already fitted is the ne, 
165-ton “‘ Gower,” to be based on § 
where she will shortly join the other ten Alexandr 
tugs already stationed there. The eight tugs at 
Southampton are also being fitted, as are th 
twenty-two in the main fleet in the Mersey, 4) 
“ Argonaut ” will also form part of the equipmey 
of the “ Talbot,” another new tug, similar to th. 
“* Gower,” recently launched at Northwich by tk 
builder, W. J. Yarwood and Sons, Ltd. 

The shore station equipment is Marco 
HX/HR 86B. Two installations at Liverpool ay 
in the head office at Castle Chambers and in th 
Alexandra office at Sandon Dock ; at Sout 
ton they are in the Alexandra office at 35% 
Oxford Street, and in the homes of the Southam. 
ton manager and assistant manager, with, 
these cases, bell calling and remote control 
Similar installations are in the homes of tk 
manager and assistant manager at Swansea, 


{Reply Card No. 1156] 


Continuous Hull Surveys 


LLoyp’s REGISTER OF SHIPPING has issued ; 
notice which states that for many years ship 
owners operating ships on a regular scheduk 
have adopted the progressive survey system for 
the hulls of passenger liners. The notice goes a 
to announce that the General Committee, in 
response to requests, is ready to agree to apply: 
continuous survey system to cargo ship huls 
where this will be helpful to owners. With this 
arrangement owners will be expected to carry ou! 
25 per cent of the survey each year and complete 
the cycle in four years. Application, giving detais 
of rotation, should be made to the committe 
and, if approved, it will be necessary for th 
owner to prepare a general arrangement pla 
listing the name and number of each compat 
ment. It is stated that due to the increased work 


involved, fees for the continuous surveys will & 
considerably higher than for the normal special 
survey. 


(Right) Control wi 
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ical Survey of the Essex 
jalan and Stour 


week we commented in a leading article 
on the third of the regional surveys of water 
resources* published by the Ministry of Housing 
and Local Government. Some further descrip- 
tive details from the report will doubtless prove 
of interest, to amplify the general principles of 
regional supply discussed in our “ leader. 
These regional hydrological surveys, it may be 
recalled, were recommended by a sub-committee 
of the Ministry's Central Advisory Water Com- 
mittee, and the two previous ones covered the 
River Great Ouse and the River Severn. The 
surveys involve ~ comprehensive examination in 
each river basin of rainfall and run-off, public 
and private sources of supply, effluent discharges, 
re-use of water and potential storage sites.” 
The survey of the Essex rivers and Stour basin 
covers one of the driest parts of the country and 
is the first to show definite water deficiency in 
an area, Part I contains the four general 
sections dealing with area and population, 
hydrology, rainfall and hydrogeology of the 
basin. Part II describes in detail the position in 
the five sections of the area ; and in each section 
there are tables showing abstractions and returns 
of water, and a water use balance sheet. Part III, 
which includes a bibliography, shows the way 
in which the development of the water resources 
might be approached. ; 

The area of the survey contains no exceptional 
topographical features. The main rivers, with 
the exception of the Crouch, radiate like the 
spokes of a wheel whose hub is situated a little 
north of Thaxted. They are the Stour, Colne, 
Blackwater, Chelmer and Roding. These East 
Coast rivers have catchment areas among the 
driest in the British Isles. The mean summer 
rainfall is short of the potential mean summer 
evaporation by some 7in. The consequence is 
that in summer the main rivers shrink almost 
to insignificance, and some of the smaller 
tributaries dry up completely. This fate would 
most probably overtake the River Crouch were 
it not for the discharge of treated sewage effluents. 

The present demand for water in the area of 
the survey is given as 114 m.g.d., with an increase 
of 44 m.g.d. (36 per cent) anticipated in the next 
twenty years. The maximum increase to be 
obtained by further developing the surface water 
resources of the area is given as 14 m.g.d., and 
no increase is considered possible by developing 
sources of ground water. Water is at present 
being drawn from aquifers faster than it is enter- 
ing them, and there is insufficient surface water 
available, the report states, for artificial recharge 
on a large scale, even if that were found to be 
feasible. The foreseeable deficiency is, therefore, 
given as 30 m.g.d. The survey concludes : 

“Whilst part of this deficiency, perhaps 10 
m.g.d., might be met by greater re-use of water, 
it is not improbable that some of the develop- 
ment of surface water resources referred to above 
would be impracticable. There remains the 
possibility of a system of comprehensive control 
and distribution in which surface and ground 
water sources are made complementary to each 
other. If surface sources are overdrawn (as 
they well may be) in normal years and ground 
water sources are rested, then the ground water 
reservoirs will be replenished and could in their 
turn be overdrawn during drought periods when 
the surface sources can give no more than their 
reliable yields. Nevertheless the deficiency of 
30 m.g.d. in water supply should in our opinion 
be regarded as imminent. 

“It has been seen that at present about 7000 
acres are irrigated, and no doubt a small in- 
crease would be possible by the provision of more 
farm reservoirs. Communal reservoirs, if they 
could be placed conveniently in relation to the 
crop-bearing land, could theoretically add a 
further 21,000 acres. The use of ground water 
cannot be extended unless water supply under- 
takings were to derive their supplies from more 
remote sources and leave local ground water 
for agriculture. But even so, it seems that the 
spread of irrigation in this area will be curtailed 
by lack of sufficient water. 

There can be no doubt that in the area 








Py Rivers and Stour Hydrological Surveys: Hydrometric 
aon 36 and 37. By Messrs. A. G. Boulton, R. Bannerman, 
Berg and A. Robertson. H.M. Stationery Office. Price 20s. 


covered by this report water resources have been 
developed almost to the limit, and for the further 
needs of domestic and industrial consumption 
and agricultural expansion the area will have to 
look for additional supplies of water beyond the 
hydrometric boundaries.” 


Electric Motors of Standard Dimens- 
ions and Increased Outputs 


A NEW range of totally-enclosed, fan-cooled, 
squirrel-cage induction motors, designed to 
comply with British, American and Continental 
standards and international recommendations, 
has been developed by Lancashire Dynamo and 
Crypto, Ltd. (a member company of the Metal 
Industries Group), and is now in production at 
the firm’s Willesden works, London, N.W.10. 
Motors in this range, designated ‘* Crypto-D,” 
are dimensioned to comply with B.S. 2960 and 
with the recommendations of the International 
Electro-technical Commission (I.E.C.). How- 
ever, they are capable of giving increased outputs, 
as shown in the accompanying table ; alter- 
natively, if they are operated at the specified 
output the temperature rise will be lower than 
the permissible value. The increased output is 
available with performance conforming to 
B.S. 2613, for Class E insulation, 65 deg. Cent. 
temperature rise (40 deg. Cent. ambient tem- 
perature) with continuous maximum rating. 
The motors are designed to have outputs at 


TABLE—H.P. Outputs of Standard Dimensioned TEFC Motors at 1500 r.p.m. 
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B ° 1 aa. 
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2 | 


iN 


.D.C. frame size | 162 
Ss. : 
“Crypto D” oe | 





least equal to, and in some cases higher than, 
those produced on the Continent to the Standards 
of Deutsche Industrie Normen (D.I.N.). 

The shells of ““Crypto-D” motors have a greater 
number of radiating fins than preceding designs 
of totally-enclosed, fan-cooled motors. The in- 
side of the shell is bored to a tolerance of 





Fig.1—10 h.p., totally-enclosed, fan-cooled ““Crypto-D”’ 
motor, size 215 


+0-O00lin for shrinking on to the stator core, 
which consists of a welded pack of stampings. 
In this operation an interference fit of 0-004in 
to 0-005in is provided for. The feet are fitted to 
the shell (as can be seen in Fig. 1) instead of 





Fig. 2—Comparison of 10 h.p., totally-enclosed, fan-cooled motors. 
(Centre) D254 motor designed to B.S.2960 Part 2. 
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being integral with it, and the same casting can be 
used for foot-mounted or flange-mounted movtors. 

All machines have standard medium metric 
ball bearings which are preloaded for optimum 
performance. The bearings are precharged 
with lithium-based grease and relubrication, 
using the nipples provided, is necessary only at 
long intervals. Rotors are dynamically balanced. 
The stator windings, with Class-E insulation, 
are fully impregnated. 

A comparison of frame sizes of three Lanca- 
shire Dynamo and Crypto 10 h.p. totally 
enclosed fan-cooled motors is shown in Fig. 2. 


[Reply Card No. 1152] 












































Television Circuit Development 


DurinG the National Radio Show at Earls 
Court, which closes tomorrow, demonstrations 
by the Applications Research Laboratory of 
Mullard, Ltd., Mullard House, Torrington Place, 
London, W.C.1, have included developments of 
current interest in the light of proposals for a 
change to the 625-line television standard. 
Substitution of a u.h.f. tuner is one of the modi- 
fications likely to be required in television 
receivers if such a change is made, and the 
laboratory showed a unit incorporating line 
circuits continuously tunable over the range 
470 to 800 Mc/s by means of a three-gang 
variable capacitor. The circuit was designed 
round the Mullard PC88 grounded-grid amplifier, 





203 | 204 | 213 | 215 | 225 | 254 | 256 | 284| 286 | 324 | 326 

1s] 2-3}— |— 1] 5S | % | — | 10] | 15 | 20 

i— iS 1% - |10 | 15 | 20] 25 | 30] 40 

=| . | 7 | 10 — | 15 | 20 | 25| 30 | 40| so 
| 

and the PC86 grounded-grid self-oscillating 


mixer. 

Another demonstration showed switched 405/ 
625-line timebases, with special reference to 
switching of the output transformer circuits. 
One arrangement was a stabilised line timebase 
with transformer tuned to the third harmonic. 
Adjustment of the third harmonic tuning was 
produced on 625 lines by switching in an addi- 
tional winding. Scan amplitude was reduced by 
connecting the deflection coils to a_ higher 
tapping on the transformer, and the lower 
reflected capacity of the deflection coils adjusted 
the circuit for the same flyback-to-scan ratio as 
on 405 lines. Since this ratio was unchanged, 
peak voltages remained constant on both line 


standards. The switching also altered the 
S-correction (waveform) capacity. 
In another circuit the transformer tuning 


was fixed, so that on switching from 625 to 
405 lines the third harmonic was undisturbed 
and flyback time remained the same. The 
reduction in flyback-to-scan ratio caused a 
decrease in voltage from the booster diode, but 
this was offset by greater voltage drop across 
the transformer, resulting in increased anode 
potential at the end of scan. Other changes 
made by the switching included insertion of a 
resistor in series with the booster diode, and a 
change of S-correction capacity. With both 
circuits some difference in brightness between the 
two operating conditions was discernible in an 
unmodulated raster, but this would not be 
noticed in a picture. 





(Left) *“ Crypto-D ’’ motor, size 215. 
(Right) B284 motor designed to B.S.2083 
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Low Frequency Vibrator 


For performing vibration testing in the low 
(0-50 c/s) frequency range, Fairey Air Surveys, 
Ltd., has developed an electro-hydraulic vibrat- 
ing table. The equipment consists of a table, 
which weighs 1100 Ib, and a control unit/power 
pack weighing 600 Ib ; the two are connected by 
two high pressure hoses and an electric cable 


only. The vibrator can exert a static thrust of 


up to 10,000 lb and a dynamic thrust of ampli- 
tude 1000 lb and frequency 0-50 c/s; at the 
lower frequencies the stroke may be as much as 
4in. The input power is 44kW at 440V, three- 
phase and neutral, 50 c/s. The table unit can, 
of course, be used as a jack to load a self- 
supporting structure. 


{Reply Card No. 1147] 


Nylon for Large Components 


Ir has been announced by Polypenco, Ltd., 
68-70, Tewin Road, Welwyn Garden City, 
Herts, that its *“* M.C.” nylon is now available 
in large sizes: plate up to 4in thick (in 4in 
increments) and 4ft by 2ft; discs up to 3in 
thick (in }in increments) and 17in diameter ; 
tube up to 2in wall thickness (in }in increments) 
and 15Sin outside diameter and 39in long (in 
increments of 13in) ; and rod up to 12in dia- 
meter (in jin increments) and 40in long. Sizes 
exceeding these are available about three to 
five weeks from order. 

The makers point out that this material com- 
pares with a classical non-corroding low-strength 
bearing material, such as bronze, favourably in a 
number of respects : 

(1) Cost on a volume basis. 

(2) Non-abrasive. 

(3) Light weight. 

(4) Ease of machining. 

(5) Less wear in bearing applications (lubri- 
cated) up to values of PV =50,000. 

(6) Corrosion resistance. 

(7) No heat treatment necessary. 

However, in the past nylon has been formed 
by injection moulding, a process analogous to 
pressure die-casting and suitable only for light 
engineering. In order to facilitate the manu- 
facture of large parts, possibly in small numbers, 
Polypenco, Ltd., has developed a process for 
moulding their standard grade, ** M.C.” nylon 
901, material to match patterns such as are used 
for sand casting: the finished mouldings, 
which may be from 1 lb upwards, require only 
light machining on close tolerance faces. It is 
claimed that the new process is suitable for 
quantities from two to three upwards and that 
no waste of nylon occurs. Quotations for nylon 
mouldings will be submitted against existing 
patterns. 

It is announced that “ M.C.” nylon will 





Hydraulic - powered very 
low frequency vibration 
generator 


henceforth be tinted blue. The properties of the 
standard grade are tabulated here. 


Property Units | ASTM No. Value 
Tensile strength Ib. per D-638 11,000 
| square inch 14,000 
Compressive strength! Ib. per D-695 14,000. 
| square inch 15,000 
Hardness (Rockwell) . D-785 R-118 
Modulus of elasticity Ib. per D-638 350,000 
| square inch 
Heat Distortion Tem-| deg. Fah D-648 425 
perature, 66 1b per 
per square inch 
Heat Distortion Tem- deg. Fah D-648 400 
perature, 264 Ib per 
square inch 
Coefficient of linear; in/in deg. D-696 | 400 
thermal expansion| Fah. 
Dielectric strength) Volts/mil. D-149 500-600 
(short time 0-040in| 
thick) | | | 
Specific gravity | D-792 500-600 
Flammability D-635 Self- 


extinguishing 


[Reply Card No. 1159] 


Wide-Range Oscilloscope 


WE illustrate the Solartron CD 1012 oscillo- 
scope for applications from d.c. and low- 
frequency servo work to high-frequency and 
pulse work, the range being d.c. to 25 Mc/s. The 
Sin diameter cathode-ray tube operates from 
13-5kV. A signal delay of 0-2 microseconds 
allows leading edges of pulses to be displayed. 
The oscilloscope is a product of Solartron 
Laboratory Instruments, Ltd., Cox Lane, Ches- 
sington, Surrey. 





Oscilloscope for d.c. to 25 Mc/s 





—————_ 


The main amplifier has a sensitivity of 50m\ 
per centimetre to 20V per centimetre, og 
in nine calibrated ranges. A built-in a,c. 
pre-amplifier extends the sensitivity (at p 
bandwidth) to 500.V per centimetre in a further 
six ranges. The Y sensitivity is Controlled 
by a frequency-compensated stepped attenuator 
with fine gain control for continuous coy, 
Two screen diameters of Y shift are provide 
and the Y plates are accessible. In the even, of 
the trace being deflected off the screen, it can ty 
returned to view by pressing a “trace locator” 
button. The time-base covers sweep spegis 
from twenty nanoseconds per centimetre to 
twelve seconds per centimetre in eight ra 
and a variety of trigger modes, with level and 
stability controls, provide stable displays over a 
wide frequency range. 

The sawtooth waveform and bright-up Pulse 
are available on front panel sockets via cathode 
followers. External signals can be applied to 
the X¥ amplifier (sensitivity 200mV per centimetre 
to 1V per centimetre). A built-in 1 ke/s calibra. 
tion square-wave generator provides an output 
suitable for oscilloscope precalibration or adjust. 
ment of passive probes for optimum respons 
External brightness modulation facilities are 
available. 


[Reply Card No. 1144] 


Launches and Trial Trips 


FoRT DE FRANCE, banana-carrier ; built by 
Chantiers et Ateliers de Provence for Compagnie 
Generale Transatlantique ; twelve _ passengers; 
length between perpendiculars 346ft lin, breadth 
moulded Sift 10}in, depth 36ft lin, draught 21ft 64in; 
deadweight 3200 tons ; four holds of 201,000 cubic 
feet total capacity ; Provence-Doxford oil engine 
Trial, June. 

NINA Bowater, cargo ship ; built by The Caledon 
Shipbuilding and Engineering Company, Ltd., for 
The Bowater Steamship Company, Ltd.; length 
overall 326ft, breadth moulded SOft, depth moulded 
30ft; four holds, eight 6-ton derricks ; three 180kW 
diesel-driven generators, Sulzer 6S.D.60 two-stroke, 
single-acting oil engine, six cylinders, 3000 b.h.p. at 
150 r.p.m. Launch, June 29. 

TACTICIAN, cargo ship ; built by William Doxford 
and Sons (Shipbuilders), Ltd., for the Charente 
Steam-Ship Company, Ltd.; length overall 488ft 2in, 
breadth moulded 62ft, depth moulded 38ft 9in, 
deadweight 10,900 tons; Stulcken 110-ton derrick ; 
service speed 16 knots; Doxford oil engine, sx 
cylinders 650mm bore by 2320mm combined stroke 
Trial, June 21. 


BORDER CHIEFTAIN, oil tanker ; built by Smith’s 
Dock Company, Ltd., for the Lowland Tanker Com- 
pany, Ltd. ; length between perpendiculars 535f, 
breadth moulded 72ft 6in, depth moulded 4ifi, 
deadweight 19,000 tons on 31ft 6in draught ; service 
speed 13} knots ; twenty-seven cargo tanks, om 
cargo pump room, three 500 tons per hour cargo 
pumps ; three 260kW diesel-driven alternators; 
Hawthorn-Doxford turbo-charged 65 BDS.6. oil 
engine, six cylinders, 7500 b.h.p. Launch, June 30. 

CLAN Forses, cargo ship ; built at the Wallsend 
shipyard of Swan, Hunter and Wigham Richardson, 
Ltd., for Clan Line Steamers, Ltd.; length between 
perpendiculars 460ft, breadth moulded 62ft 3in, 
depth moulded to upper deck 37ft 6in, gross tonnage 
9242, bale capacity 584,430 cubic feet ; service s 
15 knots ; five main holds, one 80-ton, one 40-ton, 
one 20-ton, three 15-ton, two 10-ton and ten 5-ton 
derricks, electric winches; three 185kW diese 
driven generators ; Wallsend-Sulzer, single-acting. 
supercharged two-stroke oil engine, six cylinders 
760mm bore by 1550mm stroke, 7100 b.h.p. at 112 
r.p.m. Trial, June 21. 

ATHELVISCOUNT, oil tanker; built by Smiths 
Dock Company, Ltd., for the Athel Line, Ltd, 
length between perpendiculars 533ft, breadth moulded 
71ft 3in, depth moulded 39ft 2in, deadweight 19,326 
tons on 30ft Ofin draught, service speed 14} knots; 
eleven centre line and nine port and starboard wing 
cargo tanks, one cargo pumproom, four 400 tons per 
hour cargo pumps and two stripping pumps ; te 
400kW turbo-alternators and one 150kW dies! 
driven alternator ; one set of Hawthorn-Leslie double 
reduction geared turbines developing 7500 s.h.p. 
100 propeller r.p.m., steam supplied at 500 Ib pet 
square inch and 840 deg. Fah. by two Foster W 
E.S.D. boilers. Trial, June. 
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Overseas Trade 

According to the latest figures issued 
by the Board of Trade, United Kingdom 
exports in July were valued at £308,700,000, 
imports at £350,200,000 and re-exports at 
£14,400,000. Exports are seen to have been 
running at a fairly constant level during the 
first seven months of this year, the Board 
states, 4 per cent above the average 1960 
level, but no higher than the previous peak 
rate of the early months of 1960. Imports, 
on the other hand, have been falling since 
the closing months of last year and, with a 
higher level of re-exports in recent months, 
the balance of visible trade has shown a 
considerable improvement. 

Within the engineering products group, 
exports of ships and aircraft in the period 
May-July were more than in the previous 
three months, the Board says ; exports of 
ships had been at an unusually low level in 
the opening months of the year. Exports of 
all road vehicles and parts were, however, at 
a lower rate allowing for seasonal factors. 
Exports of machinery and instruments were 
unchanged, seasonally adjusted, compared 
with the previous three months, but were 
18 per cent more than a year earlier. The 
Board points out that some of the items 
which in the past contributed substantially 
to the increase in exports of machinery 
have lately been doing less well, in particular, 
exports of tractors in the last three months 
were only 6 per cent more than a year 
earlier and exports of office machinery 4 per 
cent more. In the second half of 1960 both 
tractors and office machinery had shown 
increases of 16 and 24 per cent. The rate of 
increase on a year earlier in exports of non- 
electric machinery has been sustained and 
increased by exports of general industrial 
machinery and of components such as 
bearings and valves. Exports of electric 
machinery and appliances, which in the 
year 1960 showed very little increase over 
1959, were in the last three months 20 per 
cent more than a year earlier. There were 
increases of 30 per cent in the exports of 
radio apparatus and valves, 29 per cent in 
transformers and switchgear, 13 per cent in 
telegraph and telephone equipment, 12 per 
cent in wires and cables and 10 per cent in 
generators and motors. 


Safety Regulations for Civil Engineers 

The Ministry of Labour has published 
details of the safety regulations which are to 
come into force next March, and which 
relate to civil engineering works. There are 
two sets of regulations, namely ‘* Construc- 
tion (General Provisions) Regulations, 1961,” 
S.I. 1961, No. 1580 (H.M. Stationery Office, 
Price 9d.), and “‘ Construction (Lifting Opera- 
ions) Regulations, 1961,” S.I. 1961, No. 
1581 (H.M. Stationery Office. Price 1s.), 
but a report by Sir George Honeyman, 
Q.C., on the public enquiry held in February 
and March of this year to hear objections to 
the draft regulations is also published. The 
Minister of Labour, Mr. John Hare, pre- 
sented the two orders enforcing these regula- 
tions to Parliament on August 22. 

The Ministry of Labour states that these 
measures are “‘a comprehensive code of 
safety regulations covering more than 
1,000,000 workers in the construction industry 
m Great Britain,” and they are, in the 





Ministry’s words, designed to provide pro- 
tection for workers employed both above 
and below ground in the building and civil 
engineering industries. They impose require- 
ments for the construction, use and examina- 
tion of lifting appliances, lifting gear and 
lifting tackle used for building operations and 
works of engineering construction. They 
also require the appointment of safety super- 
visors in firms employing more than twenty 
persons, the provision of safe working places 
and means of access to them, and include 
provisions for the safety of excavations, 
shafts, tunnels, caissons, for the operation of 
vehicles, and for precautions in demolition 
work and a number of other matters. In the 
case of building operations the regulations 
replace requirements in the Building (Safety, 
Health and Welfare) Regulations, 1948. 


Electrical Trades Union 


The Trades Union Congress General 
Council has prepared a supplementary report 
on the affairs of the Electrical Trades Union 
which it will submit to the ninety-third 
Annual Congress to be held at Portsmouth 
from September 4 to 8. The report contains 
details of correspondence which has passed 
between the General Council and the E.T.U. 
since December, 1958, and outlines some of 
the developments following the final judg- 
ment which was delivered in the High Court 
on July 3 in the action instituted by Messrs. 
Byrne and Chapple. Extracts from or 
summaries of the Judge’s findings are set 
out in the report. The essential issue in the 
High Court case, the report recalls, was 
whether the December, 1959, election for 
the choice of a General Secretary was fraudu- 
lently conducted and if so which, if any, of 
the defendants was engaged in or was a 
party to the use of fraudulent methods. 

The report includes details of meetings 
between the full Executive Council of the 
Electrical Trades Union and the General 
Council’s Finance and General Purposes 
Committee on July 24 and 25, but the report 
states ““no progress was made towards a 
common understanding, much less common 
agreement about the implications of the 
Court’s judgment.”” Before the meeting on 
July 25, the Finance and General Purposes 
Committee decided that since the Executive 
Committee of the union were not prepared 
to make any suggestions for dealing with 
matters revealed in the Court judgment the 
General Council themselves must declare 
what in their view was the minimum required 
to be done. At the meeting on July 25 copies 
of the Committee’s “ proposed recommenda- 
tions” were handed to the members of the 
union’s Executive Council. On August 2 
the union wrote to the General Council 
rejecting its demands “ as wholly unaccept- 
able and an unwarranted interference in the 
affairs of the Electrical Trades Union.” 
At a meeting held on August 23 the General 
Council decided, the report says, that there 
was nothing to be gained from any further 
approach to the present Executive Council of 
the union and therefore decided to recom- 
mend Congress to : “ (a) expel the Electrical 
Trades Union forthwith ; and (4) authorise 
the General Council to take such steps as 
seem to them to be necessary in order to 
make it possible for the Electrical Trades 
Union to be reaffiliated to Congress.” 


Iron Castings Production 

The Iron and Steel Board announces 
that the production of iron castings in the 
United Kingdom in the second quarter of 
1961 was 1,007,030 tons compared with 
1,006,310 tons in the second quarter of last 
year. Production in the first quarter of 1961 
was 1,026,000 tons. In a detailed commen- 
tary on the Board’s announcement The 
Joint Iron Council says that production has 
been generally well maintained in the second 
quarter and trade has been steady. The 
automobile iron foundries improved their 
performance by 1-4 per cent compared with 
the first quarter of the year, the Council 
states, having benefited greatly from the 
firm demand for commercial vehicles and 
tractors. Production in the engineering 
section, which includes machine tools, textile 
machinery, electrical, shipbuilding, &c., was 
0-5 per cent less than in the first quarter. 
As a result of a slight easing of demand for 
domestic equipment, production in the 
building section was 5-8 per cent lower. 
The steel industry’s rate of output continues 
at a level somewhat lower than last year, the 
Council points out, and consequently the 
demand for ingot moulds has been slightly 
less. The rate of production of pressure 
pipes and castings for railway equipment has 
been well maintained compared with the 
previous quarter, although that of pressure 
pipes was significantly down on the corre- 
sponding figure of a year ago. 

The number of people employed in the 
iron-foundry industry at the end of June, 
1961, was 130,700. This is 1100 less than 
at the end of March, but 800 more than at 
the end of June, 1960. 


Equipment Leasing Company, Ltd. 

Hambros Bank, Ltd., Phoenix Assur- 
ance Company, Ltd. and Cable and Wireless 
(Holding), Ltd., announced last Friday that 
they have formed a new company together 
with Lease Plan International Corporation 
of New York to specialise in the large-scale 
leasing of capital equipment and vehicles to 
British industry and other commercial under- 
takings. The new British company, Equip- 
ment Leasing Company, Ltd., will concentrate 
on finance leasing initially but may extend its 
activities later. From American experience the 
most usual items for leasing are machine tools 
and other types of factory equipment, electron- 
ic equipment, fleets of cars, vans and lorries, 
office machines, storage tanks, containers 
and chemical process equipment, but there 
is no real limit, and leasing can range from 
electric drills to fully equipped industrial 
plants, taking in jet aircraft and ships on the 
ways. 

In Britain, the customer will specify his 
requirements to Equipment Leasing Com- 
pany, Ltd., which will then purchase the 
necessary equipment in this country. Rent 
will be determined on the cost of the equip- 
ment and the period of the lease. At the 
end of the basic lease period the customer 
can continue to lease at a small pre-arranged 
rental. Maintenance and insurance are the 
responsibility of the lessee but may be 
charged against tax. 

British manufacturers are to be offered 
facilities for operating their own leasing pro- 
grammes in conjunction with Equipment 
Leasing Company, Ltd. 
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Appointments 


Mr. I. W. Munro has been appointed managing 
director of Hall Engineering, Ltd. 

Sm LAURENCE MERRIAM has been elected president 
of the Plastics Institute for the session 1961-62. 

THE PyRENE ComPANy, Ltd., has appointed Mr. 
Aubrey R. Lewis, M.I.P.E. (general works manager), 
to be a divisional director. 

Mr. H. A. V. BULLEID has been appointed chief 
engineer of British Nylon Spinners, Ltd., in succes- 
sion to Mr. C. L. Hilton who has retired. 

PLessEy NucLeonics, Ltd., one of the Plessey 
Group of Companies, announces the appointment of 
Captain G. R. B. Pattison, M.I.E.E., R.N. (Retd.) as 
deputy general manager. 

Mr. Cecit F. Hurst has been appointed assistant 
managing director of Samuel Osborn and Co., Ltd. 
Mr. Hurst is now deputy chairman and assistant 
managing director of the company. 

EpsyLon INpustrigs, Ltd., a member of the Stone- 
Platt group, announces the following appointments : 
Mr. F. K. Chorley as chief engineer, and Mr. G. A. 
McKenzie as chief development engineer. 

Mr. E. J. RoBINSON has been appointed a director 
of the Head Wrightson Export Company, Ltd. 
Mr. R. F. N. Otway has joined the Head Wrightson 
Export Company, Ltd., as manager, Europe. 

THE UNIVERSITY OF MANCHESTER and the MAN- 
CHESTER COLLEGE OF SCIENCE AND TECHNOLOGY have 
appointed Mr. Ronald Beresford Dew as visiting 
Professor of Industrial Administration in the Faculty 
of Technology. 

J. C. BAMForD (Excavators), Ltd., has appointed 
Mr. H. Wilson as home sales manager. Mr. J 
Lorinson has been appointed manager of Rocester 
Services, Ltd., the service company for J. C. Bamford 
(Excavators), Ltd. 

Mr. Rosert MILLS, commercial director of the 
Bromford Iron and Steel Company, Ltd., has been 
appointed to serve on the Executive Committee of the 
North American Export section of the Birmingham 
Chamber of Commerce. 

Mr. H. G. CampsBe.t, A.M.I.Mech.E., A.M.1.E.E., 
managing director of the Benjamin Electric Ltd., 
has been elected chairman of the company in succes- 
sion to the late Mr. A. E. Iliffe. Mr. Campbell 
continues as managing director. 

Mr. J. A. DUNBAR, A.M.1.E.E., has been appointed 
manager for Scotland for the Aberdare Group of 
Companies. He will control sales promotion for the 
Aberdare Group in Scotland, and will also operate 
the Scottish factory of South Wales Switchgear, Ltd., 
at Glasgow. 

Mr. N. C. Lake, deputy managing director, Head 
Wrightson and Co., Ltd., has been appointed chair- 
man of the North East Regional Council of the 
British Institute of Management in succession to 
Mr. Bryan R. Scholes, chairman and managing 
director, Heywood-Helliwell, Ltd., who now becomes 
a vice-chairman. 

BELLING AND Leg, Ltd., announces the following 
management appointments: Mr. Brian M. Lee, 
director, and manager of the industrial division, is 
now the Company’s assistant general manager. 
Mr. J. W. F. Golley, general works manager, is now 
works director. Mr. J. R. Turrill has joined the 
company as sales manager. 

INTERNATIONAL HARVESTER COMPANY OF GREAT 
BRITAIN, Ltd., announces the appointment of Mr. 
R. O. Kelly as works manager, Bradford Works. 
He takes over from Mr. Sven Sonander who after 
fourteen years’ service with I.H. in Britain has 
accepted the assignment of works manager at the 
Norrkoping Works of A.B. International Harvester 
Company of Sweden. 

GLoBE PNEUMATIC ENGINEERING COMPANY states 
that due to an internal re-organisation Mr. F. J. 
Howard, A.M.I.Mech.E., has relinquished the post 
of works manager and, as technical director, will 
concentrate on design. The vacant post of works 
manager has been filled by Mr. A. G. Osborn, 
G.1.Mech.E. Mr. W. Hogarth assumes the position 
of assistant works manager (admin.). 

C. A. PARSONS AND Co., Ltd., announces two new 
appointments to its staff operating from the firm’s 
new London office at 40, Broadway, London, S.W.1. 
Mr. G. Jones, B.A. (Cantab.) will maintain liaison 
with users of turbo-generators. Mr. R. Hehir, 
B.Sc., will represent the company in dealing with 
owners of Parsons plant in the South of England, 
on matters of operation and maintenance. 





Business Announcements 


THE MANCHESTER SOCIETY OF ARCHITECTS informs 
us that it has established an office in the Manchester 
Building Centre, 115, Portland Street, Manchester, 
1 (telephone, CENtral 9802). 

Crorts (ENGINEERS), Ltd., has announced that it 
has extended its stockholding service to its London 
branch, 36-42, Tanner Street, Bermondsey, London, 
S.E.1 (telephone, HOP 7751-4). 

NEGRETTI AND ZAMBRA, Ltd., 122, Regent Street, 
London, W.1, announces the formation of its aviation 
division, which will in future handle all inquiries 
and orders for its range of instruments and control 
units used in the aircraft industry. 

MANAGEMENT RESEARCH, Ltd., has moved from 
offices in Victoria Street to Fir Tree House, 14-40, 
Headstone Drive, Wealdstone, Middlesex (telephone, 
Hatrow 2800, 3900). Mr. W. Norman and Mr. K. 
Bridle have been appointed to the board. 

PHARAOH’S PLywoop ComPANy, Ltd. (Wallboard 
Division), Adelaide House, London, E.C.4., announces 
that it has been appointed sole agent in the United 
Kingdom and Ireland for the sale of the Forestone 
range of acoustic tiles manufactured by the Simpson 
Timber Company, Seattle, Washington. 

ASSOCIATED ELECTRICAL INDustRIES, Ltd., and 
ENFIELD CABLES, Ltd., have now transferred all 
their business in paper insulated and polythene 
insulated telephone cables, and in co-axial and other 
high grade cables for telecommunications, to Tele- 
phone Cables, Ltd., Chequers Lane, Dagenham, 
Essex. 

BLACK AND Decker, Ltd., has opened a new 
service branch at 1, Brixton Road, London, S.W.9. 
Mr. W. C. May, previously branch service engineer 
at the Holloway Road branch, has been appointed 
branch service engineer of the new branch. Mr. W. 
Hickie has replaced Mr. May as branch service 
engineer at the Holloway Road Branch. 

COMBUSTION CHEMICALS, Ltd., announces the 
formation of a subsidiary company, under the name 
of Water Engineering, Ltd., 33, Dorset Square, 
London, N.W.1. Water Engineering will manu- 
facture in this country under licence the range of 
water clarification and purification plant marketed 
on the Continent by Cie D’épuration et de Traite- 
ment des Eaux of Paris. 

Hepin, Ltd., South Woodford, announces that it 
has taken over additional office and works accom- 
modation at Fowler Road, Hainault, Essex. The 
manufacture of its industrial heating elements and 
resistances will continue to be carried out at South 
Woodford whilst furnaces and ovens will be made at 
Hainault. To enable Mr. James Royce to devote 
even more time to research and development work, 
Mr. Dennis Hobson has been appointed sales 
manager of the Furnace Division. 

COMMERCIAL PLAstics, Ltd., announces that its 
marketing and administrative companies in London 
are now all located in Berkeley Square House, 
Berkeley Square, London, W.1 (telephone MAYfair 
8030). This change of address affects the following 
companies : Commercial Plastics, Ltd.; Commercial 
Plastics (Sales), Ltd.; Anglo American Plastics, Ltd.; 
Fablon, Ltd.; Mondart, Ltd.; Iridon, Ltd.; Therm- 
alon, Ltd. In addition, export, legal, personnel and 
publicity departments are also to be contacted in the 
new offices. 

Str HENRY SPURRIER, Chairman and managing 
director, Leyland Motors, Ltd., issued the following 
statement on August 21. Leyland Motors, Ltd., 
have decided that they must streamline and integrate 
the S.T.I. organisation into the parent company at 
an early date. Mr. A. S. Dick is to resign from the 
company and Mr. S. Markland is appointed managing 
director of S.T.I., Ltd., as from to-day. Further, 
they have asked Messrs. K. Aspland, E. Brimelow, 
M. T. Tustin, H. S. Weale, M. Whitfield and L. A. 
Woodall to retire from the Board of S.T.I.; some of 
them will be retained in an executive capacity. 

ELectrRo MECHANISMS, Ltd., 220, Bedford Avenue, 
Slough, Bucks, one of the King Group of Companies, 
announces its link with SCHAEVITZ ENGINEERING of 
Schaevitz Boulevard, Pennsauken, New Jersey, 
U.S.A. The existing directors of Electro Mechanisms 
have now been joined by Mr. Herman Schaevitz 
(U.S.A.) and Mr. Louis Bernant (U.S.A.). The 
Electro Mechanisms range of transducers and 
amplifiers will now be strengthened by the Schaevitz 
range of linear and rotary differential transformers, 
dynamometers, transducers, and centrifuges. The 
agreement between the companies also provides for 
the exchange of all technical information. 





AUTO TRANSMISSIONS, Ltd., and Laycock Enon. 
EERING, Ltd., announce that the differences yy; 
resulted in legal action and a counter claim ha 
been settled to the satisfaction of both Darton 
Under the arrangement which has been concluded 
Auto Transmissions, Ltd., under whose licence 
Laycock de Normanville overdrive is manuf 
will resume responsibility for all matters Telating to 
engineering design and development of this Product 
and other gear units, and it will be conducting dire 
technical liaison with the vehicle manufacturen 
Responsibility for manufacture and for commercia 
matters remains with Laycock Engineering, Ltd, 


Contracts 


MarTIN Cow Ley, Ltd., has been awarded , 
contract at a price of £156,947 for the modernisation 
of a further length of the North Ferriby (A63) in the 
East Riding. A second carriageway, 24ft wide, wil 
be constructed. The scheme has been prepared for 
the Ministry of Transport by the East Riding County 
Council (county surveyor), Mr. W. J. N. Bryce), 

TURRIFF CONSTRUCTION CORPORATION, Ltd., has 
been awarded a contract by British Hydrocarbon 
Chemicals, Ltd., acting through the engineering 
division of the Distillers Company, Ltd., for the 
construction of various buildings for its new factory 
at Baglan Bay, Swansea. The value of the contrac 
is estimated at £480,000 and work begins on Sep. 
tember 1, 1961. 

THE BRITISH AND COMMONWEALTH SHIPPING 
ComPaANy, Ltd., has placed an order with the Greenock 
Dockyard Company, Ltd. for three cargo liners of a 
size slightly larger and faster than the recently 
launched “Clan Graham,” which has a 
between perpendiculars of 460ft by 62ft 3in breadth 
moulded by 37ft 6in depth moulded, and service 
speed of 16 knots. 

RICHARD COSTAIN (CONSTRUCTION), Ltd., has 
been awarded a £186,000 contract which is the first 
stage of a £1,300,000 scheme to provide the centre of 
Middlesbrough with a pedestrian shopping precinct. 
The contract includes excavation of the site, the 
sinking of 48in diameter bored piles, construction of 
basement foundations, and the erection of structural 
steelwork. This stage is due for completion in 
March, 1962. 


THe STEEL COMPANY OF WALES, Ltd., is to start 
supplying regular shipments of tinplate to the United 
States of America. During October and November 
11,200 tons of tinplate will be shipped into Sa 
Francisco and other ports of the West Coast for 
delivery to the Continental Can Company and the 
American Can Company. To conform with the 
current trend in the United States, the bulk of these 
orders will be delivered in coil form and will consti- 
tute the biggest output of coiled tinplate hitherto 
produced by the company. 

JoHN Howarp AND Co., Ltd., has been awarded 
contract to construct eight bridges and one culvert on 
the North Cheshire section of the Birmingham 
Preston Motorway. The bridges will all carry roads 
over the motorway. Four will be of precast concrete 
beams, three have in situ prestressed concrete spats 
and one small bridge will be of a special type. 
contract price is in the region of £400,000. Th 
main contractor for this section of the motorway S 
Tarmac Civil Engineering, Ltd., and the consulting 
engineers Messrs. Scott, Wilson, Kirkpatrick and 
Partners. 


Deaths 


WE regret to announce the death of Dr. William 
Angus Macfarlane, C.B.E., President of the Institute 
of Fuel, which occurred on August 19. Dr. Macfar- 
lane, who was managing director of the National 
Fuel Efficiency Service, was born in 1908, 
educated at Westminster and Oxford. After graduat- 
ing he remained at Balliol for two years as a demot- 
strator and then went to the University of Califormi, 
where he was awarded his Ph.D. Dr. Macfarlane 
joined the L.M.S. Railway as a senior rese 
chemist in 1938, and on the formation of the Ministty 
of Fuel and Power in 1941 he was appointed Directo! 
of Fuel Efficiency. 

We also regret to record the death of Mr. J. J. 
Twynam, western area manager of Radyne, Lt, 
Wokingham, which occurred recently as a t of 
a motor accident. 
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CONTINENTAL AFFAIRS 






by Our Continental Editor 





Regulation of 


Seine Estuary 


The inauguration on April 18 of the new shipping channel in the estuary of the 
Seine marks an important stage in the regulation of the lower course of this 
river. The work, which has been in progress for several years. is based on important 


mobile-bed model studies. 


These model tests were found to agree remarkably 


well with actual developments observed between 1875 and 1953, so that it may 
be considered that the method enables reliable forecasts of future trends to be 


made. 


After conditions have become stabilised it is anticipated that ships with 


a draught of 10°5m can reach Rouen at high tide, and those with an 8-7m draught 


even at low tide, compared with 6m to 8m before. 


This will open the Port of 


Rouen to cargo vessels of 10,000 tonnes, and even larger bulk carriers. 


Fo a long time shipping in the Seine Estuary 
has been hampered by lack of depth in the 
channel and the perpetual movement of the river 
bed. The cause of these difficulties was funda- 
mentally the asymmetry existing between the 
currents at high and low tide and the fact that 
these currents act on banks of fine sand with an 
average grain size of only 0-Imm. Recent 
improvements which will be described have 
therefore been aimed at reliably guiding these 
currents and the material which they transport, 
and to establish a shipping channel with a 
satisfactory depth of water along a regular and 
stable route. 
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DEMOLITION BASIN 


The first dykes were constructed between 1848 
and 1867 under the law of May 31, 1846. The 
dykes extended from La Mailleraye to the con- 
fluence in the river Risle, approximately 60km. 
This gave good results, but a route for the 
channel which was adopted in the following 
years, between 1867 and 1895, made no notice- 
able improvement. Between 1895 and 1932 a 
dyke and groynes were built along the north 
(right) bank, with very indifferent results. In 
the latter year a new programme was embodied 
in the law of January 11. This programme was 
the upshot of long studies and much discussion 
between the authorities concerned (the Port of 
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Le Havre, the authorities responsible for the 
Norman beaches, and the Port of Honfleur). 
Its main conclusion was that the shipping channel 
should be sited along a concave south dyke 
and directed towards the central deep portion 
of the Estuary. A seward dyke, called the Ratier 
Dyke, should be built alongside the channel. 
With a crown level 2m above Le Havre datum it 
would be 6km long, leaving a gap of 2km at 
Villerville. 

Preparations were undertaken in the years 
1932 to 1945. These included the construction 
and acquisition of special equipment such as the 
suction dredger “* Fatouville ’’ and transport and 
materials handling equipment. After interrup- 
tion owing to the war, the project was taken up 
again in 1946; the time until 1950 was spent 
refloating and repairing the equipment which 
had been sunk or sabotaged. 

An important series of studies by means of a 
** mobile-bed ” model was begun in 1950 with 
the object of checking the proposed route of the 
channel and the changes which must be expected, 
in order to avoid anything which might interfere 
with traffic into or out of the Port of Rouen. 
These studies led to the elaboration of a project 
which was approved by the Government on 
August 22, 1957, and contained the following 
provisions : the Ratier Dyke was to be made 


continuous with its end anchored on the Calvados 
coast. 


Beginning from the seaward end, it was 
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Fig 2—Typical cross section"of Ratier dyke 


to run for 2km at a level of +3-5m above Le 
Havre datum. After a sudden drop to +2m, 
it was to rise with a constant gradient to its 
former level over a distance of 4-5km, and 
finally to continue level at +3-5m for a distance 
of 1-5km as far as the West dyke at Honfleur. 
East of Honfleur, the channel follows the 1932 
project, running between a high south dyke, 
and a submersible north dyke varying in level 
from +2m at its seaward end, to +3-5m at a 
point opposite the river Risle. 

It was, however, specified that the effect of the 
proposed north dyke should be studied by means 
of further model tests. These were completed 
between April, 1958 and March, 1959, and 
definitely established the layout of the north 
works downstream from Honfleur. 

The first illustration shows the stages in which 
the work was carried out. From 1950 until 1956, 
the 10-5km long south dyke between Honfleur 
and the river Risle was built. It has a core of 
run-of-quarry chalk carried to a level of + 10-15m 
and clad on the seaward face with dry masonry 
in cut granite, reinforced concrete blocks, or 
rubble set in bituminous mastic. Fig. l(a) shows 
the subsequent excavation of the Berville basin 
which was carried out for the main part by the 
suction dredger “ Fatouville.” The total quan- 
tity of spoil amounted to 35,000,000 cubic metres. 

Fig. 1(6) indicates the work carried out in 
1957-58 on the Ratier Dyke. This is based on 
the Ratier Bank, a gravel bank which, unlike 
many other features of the estuary, is permanent 
and subject to only slight changes in heavy storms. 
Over a length of 6km, the dyke was built up 
from run-of-quarry chalk to a level varying 
from +2m to +3-5m. Fig. 2 shows a typical 
cross section. 

Half the length is founded on a 2m thick layer 
of coarse gravel while the eastern half is founded 
on fascine mattresses. An enclosing dyke was 
also built in order to permit the enlargement of 
the dredging basin towards the west. This 
2250m long dyke was constructed of chalky 
material to a level of + 10-00m and protected, 
on its seaward side, by fascine mattresses. 

In Fig. 1(c) the story is taken from the begin- 
ning of 1959 to the autumn of that year, during 
which time the old south bank between La Risle 
and Kilometre 348 was demolished. The scheme 
according to which this was done is illustrated 
in Fig. 3. Before work could begin it was 
necessary to get rid of various existing structures 
including some wartime concrete defences. The 
western basin enclosed the year before was 
then dredged. 

This represented a volume of 3,000,000 cubic 
metres. An 80m side furrow, totalling 700,000 
cubic metres of spoil, was dredged between 
Honfleur and the basin, so as to prepare for the 
opening of the latter. The enclosing dyke was 
then cut down to a level of +8-5m over a 
length of 990m, and completely removed over 
275m. 

On September 28, 1959, the basin was opened 
at 9 a.m. on the downstream side (Fig. 1I(d) ) 
by cutting, by means of a dragline, a Im wide 
trench through what remained of the dyke. By 
the end of the day the gap had been widened to 
60m by the escaping water. On September 30, 
this was followed up by breaching the upstream 

dyke in two places with 300 kg of dynamite. 

This stage, which is illustrated in Fig. 
I(e), also included dredging operations on the 
dykes and banks totalling 6-2 million cubic 
metres, including 2,000,000 cubic metres 
excavated by the bucket dredgers “‘ DRI ” and 





** DR2, and the deepening and widening of the 
new channel between Kilometres 346 and 360, 
a matter involving the dredging of 7-3 million 
cubic metres. 

A further 1-2 million cubic metres were 
removed by bucket dredgers from the old south 
dyke between Kilometres 348 and 350-5 after 
the concrete cladding had been blown up. The 
material was used to construct the north dyke 
between Kilometres 348-5 and 345-8, and to add 
to the existing north dyke upstream of Kilometre 
345-8, the total quantity amounting to 800,000 
cubic metres. The remainder, 400,000 cubic 
metres, was used to complete the Ratier Dyke 
between the end of the high dyke at Honfleur 
and Villerville (Fig. 1(/)). 

In step with the construction of the north 
dyke the shipping channel was narrowed until 
in July, 1960, only a gap of 160m in width was 
left. The new channel was opened on July 10 to 
vessels of small draught. With the gradual 
increase in depth, increasingly bigger ships 
could be admitted. By August the two channels 
had become nearly equally deep, and from 
August 11 onwards all shipping was able to pass 
through the new channel. The breach made in 
the north dyke was then rapidly filled in. The 
concentration of the current in the new channel 
continues to improve the depth (Fig. 1 (g) ). 

After October 1, 1960, it remained to trim the 
channel section both in width and in depth. In 
this work, use was made of the strong currents 
(which reach 3m per second during ebb as well 
as flood tide) as well as a number of suction 
dredgers. This calibration of the channel will 
be finished with the completion of the low north 
dyke between a point near Honfleur and Kilo- 
metre 19, a distance of about 10km. A total of 
at least 5,000,000 cubic metres will be dredged 
from the St. Sauveur bank, and 1,500,000 cubic 
metres of rock will be dumped to construct the 
north dyke and give the Ratier Dyke its final 
profile along its whole length. This will probably 
take until next year to complete. Model studies 
have made it probable that the depth in the new 
channel will increase in the immediate future at 
the rate of 3ft per annum. Since the beginning 
of the year important improvements in the 
depth have been observed over 95 per cent of 
the length of the channel, in conformity with the 
predictions of the model tests. 

The improvement will eventually amount to 
between 2-5m and 3m, so that vessels drawing 
10-5m will be able to reach Rouen at high tide, 
and those with a maximum draught of 8-7m 
even at low tide, whereas hitherto the draught 
had been limited to 6m to 8m. This means that 
cargo ships of 10,000 tons and even larger buJk 
carriers will be able to use Rouen. 


MosiLe Bep TEstTs 
The amelioration works which have been 
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20,000 million old francs (1959)—were based 
a on 
an important series of tests carried 
Grenoble by the Société Grenobloise d'Etudes 
et d’Applications Hydrauliques (Sogréah, form, 
erly Société Neyrpic). In these tests 
development of the estuary was studied by 

of a mobile-bed model. In spite of the dig. 
culties caused by the presence of a multiplicity 
of factors and the gaps in the knowledge cop. 
cerning the transport of solids by water, some 
very impressive results were achieved. 

In order to check the degree of accuracy with 
which the model might be expected to Tepresent 
nature, it was decided to reproduce the actual 
developments between 1875 and 1953, a periog 
for which accurate data were available. 4 
remarkable degree of correlation between the 
“real” and the “ model ” history was attained 
not only in the broad outlines but also in th 
finer details. Agreement indeed was so clog 
that when at one stage a discrepancy occurred 
it was at once spotted and its cause traced to g 
local error in the layout, a dyke on the model 
having been extended beyond its real limit a 
the time. This accuracy was all the more note. 
worthy as little was known beforehand about the 
relative importance of the various factors, |p 
spite of this uncertainty, an early decision had to 
be made, for technical as well as financial reasons, 
to neglect completely some of the factors such 
as Coriolis—subsequent theoretical studies con- 
firmed that these could safely be neglected— 
transportation of mud, and salinity. 

The model represented the Seine Estuary 
between Villiers-sur-Mer and Quilleboef to a 
scale of 1 : 800 horizontally and 1 : 100 vertic. 
ally. A suitable material for representing the 
bottom was determined in preliminary tests, the 
choice falling upon a very fine grade of sawdust. 

The laws of similarity as applied to the expres. 
sions for the flow in the river, wave propaga- 
tion and tides, made it possible to relate the real 
and the model hydraulic time scales to each 
other, 12 hours 30 minutes in nature corre 
sponding to 9 minutes in the model. The 
evolutionary scale, however, is not necessarily 
the same, and it was a matter of the first import- 
ance to establish this relationship. 

The model extended over approximately 56m, 
with a maximum width of about 27m. It con 
tained a scale representation of the estuary 
about 46m long and 25m wide at the widest 
point, covering approximately 800 square metres. 

Below the inlet weir representing the Barrage 
de Poses, upstream from Rouen, lies the tidal 
part of the river, simulated by a serpentine 
channel as far as about 10km_ upstream of 
Quilleboef. About one-third of the way between 
Quilleboef and Honfleur, on the left bank was 
the apparatus for feeding in solids to represent 
secular silting. Beyond an approximate line Le 
Havre—Deauville, the seaward boundary was 
formed by seventeen cells the discharge from 
which was adjusted to represent the curve of a 
tide of coefficient 95 at Le Havre. This simpli- 
fication was based on tidal observations, and 
was justified by preliminary tests. The action ol 
the swell was also simplified and merely served 
to keep the material in movement, as also 
happens in nature. The flow rate in the river 
was equivalent to 1200 cubic metres per second 
during nine model hours followed by 250 cubic 
metres per second during eighteen model hours. 

Instrumentation included programme-con- 
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Fig. 3—Demolition of the old south bank 
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e swell, the flow of the river Seine, 
Cate ine due to the actions of the river. 
As in full-scale work, continuous or periodic 
measurements were taken on the model. Tides 
were registered a! about ten points by recording 
idal gauges. Miniature propeller gauges 
measured the flow speed, while the direction of 
fow was ascertained by photographing the 
streamlines. A muniature ultrasonic transducer 
was employed for measuring the contours of 
Oo a esorical studies which were undertaken 
made it possible to follow the evolution of the 
estuary during three principal periods: free 
evolution ca. 1875-95; the effect of the old 
works of regulation, 1895-1925; again free 
evolution under the changed conditions, 1925- 
$3, A first series of tests, covering the whole 
period 1869-1953 was carried out in 1955. This 
was followed three years later by a more detailed 
study of the period 1906-22. 





The tests indicated that ten hours in the model 
were equivalent to a full year of development of 
the estuary bottom in nature, one full year 
corresponding to sixty tides in the model. This 
knowledge made it possible to forecast over a 
period of forty years the future behaviour of the 
estuary under the effect of the new river works. 
Moreover, the tests indicated improvements 
which might be made later by means of suitable 
dredging operations as well as various critical 
points where such dredging should be carried out. 

The possession by the authorities of the Port 
of Rouen of adequate historical records was a 
fortunate fact without which the model tests 
would not have been possible ; for this reason, 
mobile bed studies cannot be carried out for the 
very many projects for which no such records 
exist. Where they can be affected, the informa- 
tion which they are capable of yielding is claimed 
to be of such value as to make the compara- 
tively high expense well worth while. 


Engineering Industries in Europe 


N its report on the engineering industries in 

Europe in 1960*, the O.E.E.E. states that 
production by the engineering industries, which 
employ over 8-5 million people and account for 
one-third of total industrial production, increased 
substantially in all member countries. The rise 
over 1959 amounted in most of them to between 
6 and 10 per cent, but totalled 15 per cent in 
Germany and as much as 20 per cent in the 
Netherlands and Italy. For member countries 
as a whole, the growth in output in 1960 exceeded 
11 per cent, ie. roughly twice as much as noted in 
1959. After flattening off in the winter of 
1958-59 under the effect of the recession, produc- 
tion again picked up strongly by mid-1959 and 
throughout the following eighteen months. By 
comparison, expansion in the other industries, 
taken as a whole, slowed down in the second half 
of 1960, and the rise in output amounted to 
about 9 per cent for the entire year 1960. 

Between 1950 and 1960, the volume of engin- 
eering output increased by 105 per cent, as against 
80 per cent for total industrial production. In 
both cases, developments in the U.S. were less 
favourable, industrial production having risen 
in these ten years by only 45 per cent and output 
by the engineering industries by 80 per cent. 
This was due largely to marked setbacks in 
output in 1954 and 1958, and to the generally 
lower expansion rates in the other years, as was 
the case again when, in 1960, the United States 
engineering industries stepped up output by 
only 5 per cent and industry as a whole by less 
than 3 per cent. 

In 1960, the value of European engineering 
imports from non-member countries—three- 
quarters of which came from North America 
is likely to have been more than 1500 million 
dollars ; available information on production 
trends suggests that deliveries by European engin- 
eering industries amounted to over 48,000 million 
dollars, almost 20 per cent of which were exports 
to non-member countries (and about one-seventh 
represented intra-European trade). This means 
that, in 1960, the European market for engin- 
eering goods totalled over 40,000 million dollars, 
and extra-European exports represented almost 
10,000 million dollars. 

Roughly two-thirds of extra-European engin- 
eering exports went to the less industrialised non- 
member countries. Consisting mainly of capital 
goods, they dropped in the first half of 1959, 
but resumed their expansion in the latter part of 
that year and increased considerably in 1960. 
Provisional figures suggest that they represented, 
in 1969, almost 15 per cent more in value than 
the year before. 

By contrast, European engineering exports to 
industrial non-member countries expanded 
definitely more slowly in 1960 than in the two 
Previous years. Their sharp rise in the period 
1956-59 was largely due to mushrooming motor- 
ar exports to the United States. They had, 


* The Engineering Industries in Europe, 1960." Paris : The 
Organisation for European Economic Co-operation, 2, rue 
André-Pascal, Paris (16e). Obtainable from H.M. Stationery 
» P.O. Box 569, London, S.E.1. Price 10s. 6d. 





however, passed their peak by December, 1959, 
and have fallen since then. In December, 1960, 
the value of United States imports of motor- 
cars from Europe was less than half that recorded 
for December, 1959, and total 1960 imports 
were about 30 per cent below the figure for the 
previous year. 

In the years 1958-59, European demand for 
durable consumer goods, and especially for 
motor-cars, refrigerators and washing machines, 
continued to expand. Simultaneously, the rate 
of expansion for capital goods slowed down 
substantially. In 1958, European demand for 
land transport equipment and in 1959 for non- 
electrical manufacturing equipment, ships and 
aircraft even flattened off. Indications are that 
in 1960 European demand for durable consumer 
goods increased further, but more slowly, than 
in the previous two or three years ; the growth 
in demand for capital goods was, however, 
quite substantial and, in contrast to the period 
1957 to 1959, possibly even greater than that 
noted for durables. 

The production increase in 1960 was accom- 
panied by a marked rise in orders in hand. 
There were, of course, some _less-favoured 


Motor-generator sets with 
dual circuit generator. Two 
such sets drive four winches 
for hoisting the suspended 
decks of a car/ bulk carrier 


branches such as the railway rolling stock and 
shipbuilding industries, but the overall order 
book situation at the end of 1960 suggests for 
1961 a further substantial increase in the Europ- 
ean production of engineering products and, 
more particularly, of capital goods. This rise in 
orders booked, however, also means that product- 
ion capacity in 1960 was, on the whole, exploited 
to a very high degree and that consequently, in the 
months to come, expansion in capital goods 
industries will probably be slower than in 1960. 
The Machinery Committee’s assessment of 
trends and prospects for 1960 has been backed 
by a thorough analysis of developments in the 
years 1957-59. It gives a very detailed picture 
of the relationship between general economic 
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trends and trends in the European engineering 
industries both as a whole and in individual 
countries, and is based on numerous statistics 
which appear in a 160-page Appendix. 


Submarine Water Pipeline 


Water supplies on the Ile d’Yeu, an island off 
the French Atlantic coast, have for some time 
been inadequate. The only sources of fresh 
water are a few wells which become quickly 
exhausted during periods of great demand, and 
cisterns. The well water is often brackish due to 
seepage. In order to remedy this state of affairs 
it was decided to pipe water from the mainland 
to the island, an undertaking which is now in 
process of being carried out. The water will be 
supplied at a rate of 1200 cubic metres per day 
in the summer and 280 cubic metres per day in 
the winter, by the Syndicat des Marais Bretons 
which serves the districts of Chalan, St.-Gervais 
and St.-Jean-de-Mont. 

The most important section of the work is the 
submarine pipeline which is 18km long and at 
present the largest of its kind in Europe. It 
consists of solid-drawn steel pipe of 168mm 
diameter and a wall thickness of 6-35mm. The 
pipe conforms to API standards, and is being 
placed into position in lengths of 500m, thirty- 
six such lengths being prepared beforehand and 
stored on a launching ramp on the dunes between 
St.-Jean-de-Mont and Notre-Dame-de-Mont. A 
boat anchored at a distance of S5km off shore 
winches the pipe lengths into position by means 
a wire rope. The lengths are welded end to end 
and are supported on floats. When the whole 
crossing has been completed the pipeline will be 
sunk to the sea bottom by means of concrete 
blocks spaced at intervals of 100m. The con- 
tractors are Société Entrepose, Paris, and 
Société Armor, of Nantes. 


Dual Circuit Generators 


A combined car transporter and bulk carrier, 
the motor vessel ** Constantia’ was recently 
delivered by the shipyards of Blohm and Voss, 
Hamburg, to a German owner. Car trans- 
porters are used as bulk carriers on the return 
voyage, in order to improve their economy. 
When the ship is carrying a bulk cargo, suspended 
intermediate car decks have to be raised to the 
next higher intermediate deck in order to make 
extra space. The raising of the decks puts a 





severe demand upon the regulators of the winch 


motors. As the ship’s mains supply is three- 
phase, the choice fell upon Leonard sets. Each 
motor drives a dual-c:rcuit generator—each of 
which has a single armature and commutator, 
but is arranged so that two practically indepen- 
dent and independently variable voltages can be 
taken off. This enables the four winches to 
achieve a more careful balance of the load in 
spite of varying loading conditions, and reduces 
the power demand on the mains, as peaks are 
reduced. The diesel engines which drive the 
main generators do not require overload protec- 
tion. 

The dual generator sets were supplied by 
A.E.G. 
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Railway Signalling Modernisation 


OLLOWING the installation of the “‘ E Dr” 

(simplified push-button control) signalling 
system on the 60km of railway line from Trento 
to Malé, similar work is in progress on two 
other Italian secondary lines. Conversion from 
hand-operated signalling to the “‘ E Dr” system 
is nearing completion on the Cumana Railway 
which connects Naples with the 20km distant 
town of Torregaveta. Work has begun on the 
Brescia—Iseo—Edolo line, a 100km long single- 
track railway in the Alps. The maker, Siemens 
& Halske A.G., Berlin—-Munich, claims that 
the system combines an optimum of economy 
with the maximum of safety. 

Our illustrations show two of the principal 
components of an “E Dr” installation, i.e. a 
control panel with mimic track diagram at one 
of the terminals of the Cumana line (Fig. 1), as 
well as a relay rack of one of the intermediate 
stations of the same line (Fig. 2). 

On the Cumana line these control panels are 
situated outside the station buildings themselves 
in weatherproof housings which also contain a 
line telephone. The relay racks—one serving the 
station and another for remote control—are 
inside the building in a dustproof cabinet. 

Train traffic and signalling on this line are 
under normal conditions fully automatic, i.e. 
all track routes, signals and block apparatus are 
wholly actuated by the train itself, so that no 
local personnel is required. All train move- 
ments are reported back to central control by 
means of an inductive impulse code system 
over two remote control lines. From this point 
the controller can survey the whole of the traffic 
and, if required, intervene in the fully automatic 
operation, e.g. in order to set by remote control 
the starting signals at crossings, to give prece- 
dence to a certain train, or to release a station 
for shunting. For this purpose, there are avail- 
able for each station sixteen command and 
sixteen report channels. 

The track is protected by a central block which 
combines in a single central remote-control 
position all block control instruments necessary 
for safeguarding the train operations, so that 
the traditional direct dependence between the 
blocks of neighbouring stations disappears. 
The “ line-clear” reports are sent by magnetic 
devices arranged at the head of each station, 
which transmit their indications to central 
control over the remote control installation. 

Should a failure of the remote control equip- 
ment occur, then all routes, signals, &c., can be 
operated from the local control panels by means 
of a special emergency key. This must only be 
done after informing central control. 

Shunting is done by the train personnel, i.e. 
the necessary points can be set from the — 
after 


central control has given permission for shunting 
to be carried out. 

A few words may be said about the magnetic 
clearance indication. This system is claimed to 
be more economical on secondary lines or even 
on single-track main lines than track circuits or 
axle counters. It is possible to fit the track with 





Fig. 2—Relay rack of “E Dr’”’ signalling system 


magnetic relays which are actuated from a 
magnetic transmitter attached to the rear of the 
train, and in this way obtain automatic track 
clearance indication throughout all station and 
main line tracks. 

The transmitter is attached to the last coupling 


Fig. 1—Signal control box 
men with mimic panel at 
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and prevented by the latter from excessive 
swing. In line with it and level with the top of 
the rails is the magnetic relay (Fig. 3) which js 
similar in its construction to the Siemens tele. 
graph relay. It controls a polarising 

and in addition is equipped with a holding wing. 
ing for temporarily fixing the receiving POsition, 
In place of the normal electro-magnetic 
circuit of the telegraph relay are fitted 
receiver poleshoes made of a special soft grade 
of iron. The polarising magnet sets up two equal 
and opposite magnetic circuits. There is mor. 
over an adjustable compensating or 
magnet which returns the armature to its yj 
position. During the passage of the train the 
stray magnetism of the train transmitter reverses 
the flux of the compensating magnet so tha 
during this time the armature and its polarising 
contact is in the position for receiving impulses, 
It is held in this position by the holding winding 
until the route is released. Depending on the 
air gap between magnetic transmitter and 
receiver, the distance over which the one affects 
the other is 30cm to 40cm. The holding tim 
until route release is adequate for reliably utilis. 
ing the “line clear” indication for operating 
other remote control or block apparatus. 

The design of the magnetic receiver renders it 
insensitive to vibration and temperature changes 
and prevents its demagnetisation through an 
accidental magnetic short circuit. 

Where electric traction is used, the normal 
sensitivity of the receivers must be lowered by 
magnetic shunts in order to avoid the equipment 
being actuated by the stray field of the motors, 
A correspondingly more powerful transmitter 
marker must be used. 














1—Polarising permanent magnet contributing a flux ®. 
2—Pole shoes. 
3 


—Armature. 
4—-Compensating magnet contributing a flux ®’. 
5—Hold-in coil. 
6—Relay contacts. 
Operating conditions near pole shoes ® <®’. 204 


Fig. 3—Magnetic train marker (A) contributing fu 
@A, and track clearance indicator (B) 


Completion of 1,000,000th Horse 
Power 


On Wednesday, July 26, the Bremer Vulkan 
Schiffbau und Maschinenfabrik, Bremen-Vege 
sack, celebrated the occasion of the construction 
of the 1,000,000th horsepower of Bremer-Vulkan 
M.A.N. marine diesel engines. This toil 
includes about 205 main engines, with an average 
output of 4550 b.h.p. each, propelling some 17 
seagoing ships of up to 20,000 tons deadweight. 
The Bremer Vulkan shipyard was founded 
1805 and built its first steam ship in 186, 
and by 1925 had constructed steam machinery 
totalling 425,000 s.h.p. It was in 1922 that the 
company received a license to build MAN. 
diesel engines, and in 1926 that it built its firs 
motor ship, a vessel of 6000 tons powered by 
two Bremer Vulkan-M.A.N. engines of 31 
total s.h.p. During the course of the celebre 
tions, Herr A. Schiff reviewed the thirty-0 
years of marine diesel engine construction 1 
the Bremer Vulkan yard, and Dr. Ing. P. Schulet, 
a director of M.A.N., Augsburg, gave a tak 
about the M.A.N. diesel engine. 
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Progress at the Great St. Bernhard 
Tunnel 


T the beginning of August, the 5-8km long 
AGreat St. Bernhard Road Tunnel, which we 
described in our issues for Oct. 28 and Nov. 4, 
1960, had been driven full section for 2500m on 
the Swiss side, whereas the Italian contractor has 
encountered difficulties with the rock, which 
have limited its advance to approximately 1200ni. 
it is reported that on the Swiss side the halfway 
mark may be reached at the end of October. 
A pilot tunnel from the Italian side is likely to 
reach the centre at the beginning of next year. 
it will then be necessary to excavate the full 
section before proceeding to make the necessary 
mechanical and electrical installations during 
1962. Commissioning will probably take place 
during the winter of 1962-63. . 

It will be recalled that the tunnel is being 
provided with two ventilating shafts, both situ- 
ated in the Swiss side. Through the shaft 
nearest to the north adit, which is 170in deep, 
fresh air enters the tunnel, while through the 


more than 6m at a time which were immediately 
concreted. Drilling was of course easy, punctua- 
tions of 100cm per minute being the rule. From 
a depth of 160m downwards the picture again 
changed completely. Bands of quartz up to 
50cm thick were found interspersed with the 
rock. In this material carbide-tipped drills are 
consumed at the rate of one per metre; the 
number of drill holes had to be increased from 
fifty to sixty or sixty-five, i.e. by about 20 per 
cent. Nevertheless the cohesion of the strata 
was poor so that the sinking continued to be 
limited to short stages, with lining with concrete 
being carried out at once. 

Equipment above ground comprises two 
Atlas-Copco air compressors, models “* AR3 ” 
and “*CT6.” These are housed in an engine 
shed near the masonry hoist tower (illustrat.d). 
In the same building are also the workshop and 
stores. Behind are the twin-drum mine hoist 
and platform hoist. Excavated material is 





Site installations at the central ventilating shaft 


357m deep central shaft vitiated air and exhaust 
fumes are discharged by means of seven powerful 
ventilators, 

The central shaft is situated 2935m from the 
Swiss adit at 2281m above sea level, i.e. approxi- 
mately 190m below the St. Bernhard Pass, in 
the immediate vicinity of the present pass road. 
It has an internal diameter of 4-8m and is being 
lined with concrete having a cubic strength of 

kg per square centimetre. Work is possible 

only during the few months that the road is 

—— snow (beginning of June until mid- 
r). 

Much difficulty has been experienced through 
bad rock. The strata, which consist of mica 
—_ of very uneven quality, slope at an angle 
— deg. From the surface to a depth of 60m 
the rock was solid and tough, in fact so much so 

t drilling was much hampered and the usual 
explosive (“Gamsit A ”) failed to give the 
pa depth of break-out. Below 60m it 
rer ly became brittle, probably owing to a 
ault lying at a very similar angle on the strata 
brittle Ives. The rock was occasionally so 
b ~ ge pieces could be crushed to powder 
dah d. Layers up to 1-8m thick fell into the 
ee Causing several light accidents, so that 
inking had to be carried out in stages of not 


removed by Muir-Hill dumpers and tipped on 
to a slope on the far side of the road over the 
pass. 

Concrete is prepared by means of a 670 litre 
reversible drum mixer. Besides a current silo 
there are dumps for sand 0-Smm, gravel 10mm 
to 15mm, and coarse gravel 20mm to 30mm. 
From the mixer, the concrete falls into a 1 cubic 
metre pneumatic conveyor from where it is 
pumped through a line of 180mm diameter into 
the crane buckets. 

Drilling is carried out with a Salzgitter rig 
which has been adapted to suit the diameter of 
the shaft. The drill rig is attached to the hoist 
platform and with it is lowered to the bottom of 
the shaft. An adjustable clamping device 
pivoted about the shaft centre grips the rig and 
allows the required pattern of holes to be drilled 
which, per shot, generally comprises fifty to sixty 
holes of 2-2m depth. After the charges of 
“* Dynamit F”’ or ** Gamsit A” have been placed 
they are fired from above ground by means of 
millisecond safety fuses. These fuses, which 
require a minimum voltage of 3000V for firing, 
are considered to offer a high degree of security 
against accidental firing in thunderstorms. 

A 300 litre orange peel grab is lowered from 
the hoist platform. 
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Every 60m sumps are constructed forming a 
cascade over which any large inflows of water 
can be evacuated. 

The concrete lining is 30cm thick and is placed 
by means of ring-shaped sliding shuttering and 
consolidated with compressed air operated 
vibrating pokers. 

Two 100mm diameter pipes are embedded in 
the concrete, one forming a rising mains for 
pumping, the other a conduit for electric cables. 

The sinking of the central shaft is being carried 
out by Schachtbau Thyssen G.m.b.H., Miilheim- 
Ruhr. 


Fast and Intermediate Reactor 


Seminar 

A seminar on the physics of fast and inter- 
mediate reactors, organised by the International 
Atomic Energy Agency (1.A.E.A.), has been held 
in Vienna from August 3 to 11. This was the 
first international scientific meeting on this 
subject since the two United Nations inter- 
national conferences on the peaceful uses of 
atomic energy held in Geneva in 1955 and 1958, 
where these problems were also discussed. 

The programme included basic neutron physics 
data relating to fast and intermediate reactors, 
integral experiments with critical assemblies, 
the methods of calculation and physics design of 
large systems, problems of breeding and fuel 
cycles, kinetics, and the physics of the safety of 
fast reactors. The proceedings of the Seminar 
are to be published by I.A.E.A. 


International Conference on Timber 
Engineering 

General problems of timber construction, 
structural timber joints, structures of particular 
interest, testing of timber structures, timber shell 
structures, constructional problems and eco- 
nomics, and comparisons are the main subjects 
which will be discussed at the first international 
conference on timber engineering, due to be held 
at the University of Southampton from September 
18 to 23. Enquiries should be addressed to the 
Conference Secretary, Dr. H. G. Allen, at the 
Department of Civil Engineering, The University, 
Southampton. 


Environmental Radioactivity Super- 


vision and Warning System 

A European system for supervision of environ- 
mental radioactivity and emergency warning in 
cases of abnormal increase has been set up under 
a recent decision of the O.E.E.C. Council. Under 
the system, which was worked out by the 
European Nuclear Energy Agency, any important 
increase in radioactivity observed in any member 
country will be communicated to the appropriate 
authorities in other member countries and to 
E.N.E.A., so that any necessary national 
measures for health protection can be taken 
without delay. 

Despite the stringent safety measures embodied 
in all nuclear reactors and installations, which 
make the accidental discharge of radioactive 
material into the atmosphere extremely unlikely, 
there remains a small possibility that an unex- 
pected situation might arise. The new scheme 
envisages three levels of radioactivity which will 
call for international reporting, i.e. “* emergency,” 
(nuclear incident or substantial increase in radio- 
activity entailing regional health hazards) ; 
‘* pre-emergency ” (substantial increase in radio- 
activity of unknown origin or resulting from a 
minor incident which does not call for local 
health protection measures); and “ scientific 
interest ’’ (abnormal increase in radioactivity of 
purely scientific interest). These levels corre- 
spond to total average airborne artificial beta 
radiation of the order of 1000, 100 and 5 puuc 
per cubic metre, respectively. Conditions for 
reporting vary according to which of these 
three levels is concerned. It is considered 
desirable in due course to extend the system 
both geographically—to cover countries other 
than O.E.E.C. Members—and in scope, to cover, 
for example, contamination of river waters, as 
well as airborne radioactivity.* 

* The full text of the Council Decision, together with the 
report of the E.N.E.A. Steering Committee on which it was 


based, may be obtained on application to the European Nuclear 
Energy Agency, 38, Boulevard Suchet, Paris I6¢e. 
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Industrial Application of Induction 
Heating 


Induction heating, although a relatively new method of metal heating compared 
to furnace heating, has become accepted so considerably in the past decade that 
to-day it is the common method in the United States for many applications, 
such as axle hardening, crankshaft hardening, tool bit brazing, and stranded 
cable annealing. The unique characteristics of induction heating frequently make 
it the choice over conventional heating methods, either because of economic 


advantages, or superior performance. 


The Westinghouse Electric Corporation, 


of Baltimore, Maryland, has been a leader in American induction heating develop- 
ments, and this article reviews various applications installed by the firm. 


HARDENING APPLICATIONS 


[NDUCTION hardening is used to-day on 
automobile and tractor axles, transmission 
gears, bull gears, valve stems, crankshafts, 
rocker arm shafts, and many other parts for 
industry. The control possible with induction 
heating makes it particularly well suited to these 
applications. The heating coil shapes can be 
designed to cover a specific area, and frequency 
can be chosen to heat this area to the desired 
depth. The selected depth, when quenched, 
produces a strong, hard ring of high tensile 
strength over a soft, unheated core. The 
hardened surface provides maximum strength 
and wear resistance, while the soft core ensures 
resilience. 

The energy required is only that necessary to 
heat the outer ring of the material. Short 
high-power-density coils of about 10kW to 20kW 
per square inch are usually used for induction 
hardening applications. The coil is connected 
to a high-ratio transformer, which matches 
the work coil to a high-voltage, high-frequency 
power supply. Quenching is usually accom- 
plished with a water spray from a quench ring, 
which is integral with or near the heating coil. 

An area where considerable progress has 
been made in recent years with induction 
hardening techniques is in axle hardening. 
Greater material strength, resulting from a hard 
case and tough core, has minimised the need 





Figs. 1 and 2 (Left}—Automatic induction hardening machine for 





for larger axles and associated housing, bearing, 
gearing, &c. Furthermore, induction-hardened 
axles can be made of plain carbon steel, such as 
S.A.E. 1041, instead of more costly special alloy 
steels, with a considerable material cost saving. 

One of the latest developments in the induction 
hardening field is the low-distortion axle harden- 
ing machine shown in Fig. 1. In the past, the 
hardening process has produced distortion that 
required subsequent manual straightening. In 
this new hardening machine, a chucking device 
grips the axle flange rigidly during hardening ; 
after the induction coil has passed over the 
axle, hydraulically-operated steady rests support 
the shaft. These two mechanical devices provide 
the equivalent of jig quenching after heating. As 
a result, the axle is strong and straight, with 
no straightening strains locked in. Depending 
upon the manufacturing accuracy of the axle 
and the tolerance requirements, this method 
can often eliminate all cold straightening. 
This makes possible a maximum axle hardness- 
for example, with an S.A.E. 1041 carbon steel, 
test samples have shown a Brinell hardness 
number of 550; the tensile strength is 290,000 Ib 
per square inch, as compared to 185,000 Ib per 
square inch obtained with other hardening 
methods. 

An interesting industrial application is high- 
speed rocker-arm shaft hardening. An automatic 
horizontal rotating scanner feeds 18in rocker-arm 


at the rate of 423 pieces per 





processing tractor axles. ny anid induction hardening machine for processing bearing % 


—, 


shafts in a continuous line through an j 
coil and quench to the pickup for the 
operation. The shafts are selectively hardene, 
for | yin length on each of eight wear area; 
for the rocker arm ; the power is keyed On ani 
off by a rotating cam wheel so that soft any 
exist between each hardened section, Th 
induction process provides lower and Mor 
controlled distortion than was possible with the 
previous carburising method ; the soft ans 
allow the shafts to be production-progaggs 
through a roller straightener without 

The production rate of one equipment 

by a 25kW generator is 100 completed ghajy 
per hour. 

A typical induction hardening application 
utilising “* one-shot” heating instead of gap. 
ning, is the inside hardening of bearing tacs 
for an automatic transmission. This ig doy 
in a semi-automatic machine that has an inclined 
chute feeding a rotating-lift cylinder mechanism, 
shown in Fig. 2. The cylinder automaticaly 
moves the piece up around a single-turn “om. 
shot’ integral inductor coil, rotates it whik 
it is being heated and quenched, and then lowes 
it to where it is stripped off and ejected down th 
outfeed chute ; the cylinder then is raised 
the up-position to receive another piece, Ay 
unusual feature of the unit is an outside clamping 
chuck that minimises distortion by holding tk 
piece rigidly during quenching. A S0kW 
kc/s motor-generator produces a 0-0%0in cas 
with a heating time of three seconds and: 
quench time of 3-5 seconds. Using a load ani 
unload cycle of two seconds, the production 
rate is 423 pieces per hour. With two unis 
alternating on the generator, the production 
rate could be doubled. 


HEAT TREATING 


Some of the more recent uses for induction 
heating involve annealing, stress relieving, and 
heating for shrink fitting. The induction 
heating of stranded steel cable for stress relieving 
is illustrated in Fig. 3. After stranding, th 
cable has become cold worked, and its physical 
properties are markedly improved by healing 
to 600 deg. Fah. prior to reeling on the Gm 
for final shipment. A 36in long heating coil, fel 
by a 250kW, 10 kc/s generator, is integrated wi 
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Fig. 3—250kW induction heating installation for stress relieving of stranded steel cable at speeds up to 
275ft per minute 


a strander and cable drum reel-up system. The 
strander, looping tower, induction coil, and 
take-up reel are in one continuous line with an 
automatic power versus speed proportioning 
control to maintain a temperature’ of 
600 deg. +30deg. Fah. from 25 per cent of speed 
to full speed. A temperature vernier control 
cuts in at full speed to maintain running control 
at an indicated +10 deg. Fah. 


FORGING AND EXTRUSION 


The use of induction heating for forging and 
extrusion press work is increasing because its 
basic advantages often outweigh the usual 
running cost increase over conventional fur- 
naces. Billet heaters for steel or non-ferrous 
parts up to about 10in in diameter are usually 
horizontal. The billets are pushed, one after 
the other, through a long helical coil that forms 


Figs. 4 and 5 (Left)—High-frequency induction heating installation for re-flowing tinp 
furnace for producing silicon 





the heating tunnel. Because the heat is induced 
directly in the metal, the heating time is always 
shorter than for a conventional furnace, and the 
induction equipment is usually integrated into 
the production line—often automatically feeding 
the press directly. Induction heating is used 
widely for heating billets of varying diameter, 
for heating bars for hot nut forming, for heating 
bar ends for upsetting, and for heating aluminium, 
copper and brass prior to extrusion. 

A horizontal pusher unit is conventional for 
heating billets. The dual-frequency unit shown 
in Fig. 6 is used for heating 34in diameter by 
8in long billets to forging temperature. A 
frequency of 60 c/s is used below the Curie 
temperature, and 960 c/s above the Curie 
temperature to obtain efficient heating of a 
billet of this cross section. The machine shown 
comprises hydraulic feed, high and low tem- 


late strip at speeds up to 2400ft per minute. 
single crystals weighing up to 4 lb 
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perature-controlled outfeed reject, and rugged 
heating coils with independent hot rail suspen- 
sion. This latter feature takes the billet weight 
off the heating coil itself and protects the coil 
and refractory from the horizontal thrust as the 
line is being pushed. 

As billets get larger and heavier, it becomes 
impractical to push them horizontally on coil 
liners and rails, so that they are heated in a 
vertical position. 


BRAZING AND SOLDERING 


Induction heating is used widely for brazing 
and soldering, particularly for high production 
runs. The compact induction coil arrangement 
lends itself to automation, and conveyorised 
fixtures are often placed in the production line 
with other machine tools. A variety of coils 
are available so that each part can be handled to 
obtain maximum production rate. 


Strip HEATING 


The high-frequency heater for reflowing of 
electrolytically coated tin shown in Fig. 4, was 
originally developed by Westinghouse and is 
now widely used in the American steel industry 
To-day, 0-010in steel strip, 36in wide, can be 
coated at rates up to 2400ft per minute with 
superior quality because of the short alloying 
time between the steel and the tin. The induc- 
tion heating method provides the highest quality 
tinplate finish. 

Another heating application with potential is 
transverse flux heating of aluminium and non- 
ferrous materials in strip form. Transverse flux 
heating utilises iron-cored coils to obtain high 
efficiency. The magnetic flux is directed at right 
angles to the plane of the sheet being processed. 
Although this application is still in its early 
stages in industry, one installation for aluminium 
heat treating is running now in America. Trans- 
verse flux heating holds much promise for the 
future because of the high efficiency on thin 
strip, coupled with the basic control advantages 
of induction heating. 


SEMICONDUCTOR PRODUCTION 


Two extremely critical heating applications 
are involved in the manufacture of the new 
semiconductor materials; a crystal growing 
operation and, for the higher purity semi- 
conductor materials, a zone-refining operation. 
The accurate and fast power response of radio 
frequency induction heating equipment has led 


(Right)—10kW crystal-pulling 
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Fig. 4—Dual-frequency induction heater for billets operating at frequencies of 60 and 960 c/s. 


to its almost universal use by semiconductor 
manufacturers. 

Crystal pulling is the process of pulling a 
nono-crystalline bar out of a molten pool of 
germanium or silicon, which is heated in a 
graphite crucible by a surrounding induction 
heating coil. Since semiconductors are not good 
conductors in the molten state, heat is generated 
in the graphite crucible and conducted to the 
semiconductor material. The heating coil usually 
consists of a loosely coupled coil of water- 
cooled copper tubing, as shown in Fig. 5. 
Silicon must be heated to about 1450 deg. Cent. 
and germanium to 950 deg. Cent. Temperature 
control can be maintained during the pulling 
period to within +0-1 deg. Cent. of the desired 
melt temperature. 

Zone refining is the process of moving a 
molten zone along the workpiece in a continuous 
motion to sweep impurities out of the material. 
Horizontal zone refining is done in graphite 
boats, which move through a series of spaced 
inductor coils. The molten zones set up within 
the semiconductor material are swept along the 
length of the bar. Vertical zone refining, which 
is applied largely to silicon, is done in a gas or 
vacuum where a small inductor melts a narrow 
zone, and sweeps along the bar as the material 
is scanned. 

Various refinements of these processes are 
being used to-day, and induction heating looks 
promising also for zone refining, growing, and 
doping of other semiconductor materials and 
special metals as well, and for the accurately 
temperature controlled heating in the pulling 
of dendritic semiconductor materials. 


High-Flux Research Reactor for 
National Bureau of Standards 


Design work is now nearly complete for a 
high-flux research reactor to be constructed on 
the National Bureau of Standards’ new site at 
Gaithersburg, Maryland. The reactor is to be 
known as the N.B.S.R., and its associated 
laboratories will provide a variety of neutron 
and gamma-ray sources for use by the Bureau 
and other Government agencies in the Wash- 
ington area having the same general require- 
ments. The new reactor will enable the Bureau 
to fulfill its growing responsibilities in the many 
rapidly expanding fields of atomic energy. For 
example, the Bureau has developed a _ low- 
intensity neutron standard that makes it possible 
for all laboratories to measure neutron radiation 
intensities in terms of a common reference value ; 
however, it has lacked facilities for measuring 
high-intensity fluxes such as occur in a nuclear 
reactor. Reliable precision measurement tech- 


niques and standards for high- and low-energy 
neutron fluxes are also urgently needed both 


in the power reactor field and in various areas 
of scientific or applied research, such as radiation 
effects and health physics instrumentation. 

Perhaps the most significant function of the 
N.B.S.R. will be its use in studying certain 
fundamental properties of matter. The intense 
thermal beams provided by the reactor will 
constitute a powerful tool in the analysis of 
atomic and molecular structure by neutron 
diffraction. This recent technique can be applied 
to investigate various aspects of crystal structure, 
such as the location of hydrogen atoms, magnetic 
crystal properties, inter-molecular force con- 
stants, and chemical bond strength. Other 
structures of interest are those of liquids and 
vitreous materials. 

The reactor will advance the measurement, 
analysis, and understanding of the effects of 
radiation on substances of all kinds. Besides 
providing isotopes for standards of radio- 
activity, the reactor will supply radioactive 
tracers for the investigation of such phenomena 
as diffusion, exchange phase transformation 
and complex flow. Neutrons will be provided 
for chemical analysis by the measurement of 
nuclear decay products resulting from neutron 
absorption. This latter technique is of extremely 
wide applicability and extends even to the 
analysis of anthropological artifacts. Of par- 
ticular importance among the basic processes to 
be studied is that of fission. Inadequate under- 
standing of this process and lack of information 
on neutron yields still limits the design of fissile 
material breeding plants. 

The N.B.S.R. will be similar to the CPS5 
research reactor at the Argonne National 
Laboratory, near Chicago, Illinois, in that it will 
be a tank-type reactor using enriched fuel and a 
heavy-water moderator. The initial operating 
level will approach 1OMW ; the fixed features 
will be designed to permit operation at 20 to 
25MW when additional cooling towers and heat 
exchangers are added. The initial operating 
power will provide an in-pile flux of 10" neutrons 
per square centimetre per second. The twenty- 
four fuel assemblies of the N.B.S.R. will be of 
uranium-aluminium alloy clad with aluminium. 
Each assembly will be composed of seventeen 
fuel plates and, although continuous, will have 
two active parts separated by a dummy alu- 
minium inactive section. This construction 
permits continuous coolant flow along the entire 
length of the assembly, but eliminates fuel in 
the central plane of the pile. It has the effect of 
reducing the fast neutron and gamma-ray com- 
ponents emanating from the horizontal beam 
ports. 

Specially constructed converter fuel elements 
will provide fast neutron in-core irradiation 
space. Instrumented samples will be placed in 
this space for basic studies of fast neutron effects. 


i 


In at least one of these regions cryogenic «.. 
ment will be employed to maintain ligun ati 
temperatures during sample exposure. 
Plans are progressing for an in-pile 
neutron moderator that will provide the joy 
energy neutron flux required to study the ‘ 
of crystal lattice vibrations and a Variety of 
range order problems. As the neutron sonst 
down process from thermal to Sub-therny) 
energies is inadequately understood at presen 
the Bureau plans to investigate this pr . 
experimentally before the final design of ij 
particular apparatus is completed. 


Experimental Thin-Film  Transisty 


An experimental transistor claimed to 
capable of * shrinking the basic Circuitry of ; 
computer to the size of a book page ” has beey 
announced by the Radio Corporation of Americ, 
The transistor is made by depositing thin film 
by evaporation on an insulating base. The 
new transistors and the fabrication technigy 
were developed at the R.C.A. David Sarnoy 
Research Center, Princeton, N.J. The actiy 
material is cadmium sulphide, a compound with 
considerably greater insulating properties tha 
germanium, silicon, and other semiconducto, 
materials used in standard transistors, |) 
making the thin-film transistors, an evaporation 
process is used to deposit successive thin layers 
of cadmium sulphide and metal on a glass plate, 
creating a device that is only a few ten-thoy. 
andths of an inch thick. In the evaporation 
process, the cadmium sulphide crystals and th 
metal are heated in successive steps in a vacuum, 
turning to vapour that is collected by conden. 
sation on the glass plate. By using a mask to 
cover portions of the plate during the process, 
the metal layers are deposited in a pattern that 
forms the electrical contacts needed to operate 
the transistor. The masking process also can be 
used to produce various patterns of connections 
among many transistors to complete a desired 
circuit at the same time that the transistors 
themselves are being made. 

In conventional transistors having compar- 
able functions, electrons flow more or kes 
freely through the semiconductor material 
between two of the contacts, and the third 
element provides control by reducing the flow in 
varying degrees. The operating principle of the 
experimental thin-film transistor is opposite to 
this. The insulating properties of the cadmium 
sulphide hamper the flow of electrons between 
two electrodes, and the third element provides 
control by increasing the flow in varying degrees. 
It has been stated that a complete three-stag 
amplifier using thin-film transistors and their 
connections could be produced on a surface only 
twice as wide as a human hair. 


Nitrile Silicone Fluids 


A new class of nitrile-containing silicow 
fluids has been developed by the General Electre 
Company. Presence of nitrilic groups in tk 
fluids gives them high polarity and results m 
properties such as solvent resistance, li 
electrical conductivity and high dielectric cor 
stant. The N.S. (nitrile silicone) fluids, which are 
similar to dimethyl silicone fluids in that they 
have low surface tensions, have unusual proper 
ties suggesting their possible use as non-aqueous 
antifoams, base stocks for solvent resistatl 
greases and coatings, antistatic agents, plastt 
isers and additives for plastics, or aS COMmpt 
nents of polishes. The dielectric constants of 
N.S. fluids can range from approximately 3 to 2) 
at 60 c/s, compared to dielectric constants 
standard silicone fluids which are in the rang 
of 2-5 to 3-0. The high polarity of the nitrie 
group gives them insolubility in non 
solvents such as aliphatic and aromatic hydro- 
carbons. These fluids are soluble in certai 
polar solvents such as alcohols, ketones 
ethers. Varying degrees of insolubility in 20% 
polar solvents are possible depending on 
nitrile content of the grade of N.S. fluid se 








there is 
piece C 
D of th 
flange-pl 


double fi 
to the tr 
flange F 
with bor 
on a pre 
The dou 
that the’ 


distance 
of the s 
be able | 
any con 


873,374. 
VEE 


Qu 
(Im 


It is v 
their ax! 
transfer 


i Sd dd od Bd hd ) 


~\ RAQRAAAARARARARA! 


hauling 
load or 
on the 
Means 


differen 


of eacl 
effect 





Nip. 


FRR BBE SS 






tHE ENGINEER Sept. 1, 1961 


the dates printed are thos 


387 


BRITISH PATENT SPECIFICATIONS 


¢ of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 38. 6d. each 
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POWER TRANSMISSION 


August 26, 1959.—SHEARING COUPLINGS 
ey UniversaL-JoInt SHAFTS, Gelenkwellenbau 
G.m.b.H., 7, Westendhof, Essen, Germany. 

‘invention relates to a shearing coupling for 
iversal-joint shafts for heavy drives, for instance, 
ving mills. It is proposed to journal on a trunnion 
pe an extension of a universal-joint shaft a 
double flange-piece in such a manner that between 
of the double flange-piece receiving the 
ing pins and the universal-joint shaft flange there 
remains a clearance, preferably of about 0-5 to Imm. 
This has the advantage, that, after the fracture of 
the shearing pins, the two flange surfaces can turn 
freely with respect to one another, without coming 
in contact. The drawing shows one constructional 
form, partly in section. At the end of the universal- 
joint shaft A there Is a flange and inside the shaft 











No. 873,967 


there is a trunnion B supporting a double flange- 
piece C on two needle bearings. Between the collar 
D of the trunnion and a shoulder of the double 
flange-piece is an axial bearing FE. A further axial 
bearing is between the opposite shoulder of the 
double flange-piece and a disc F, attached by screws 
to the trunnion. The flange G of the shaft and the 
flange H of the double flange-piece are provided 
with bores, so that the shearing pins J will fracture, 
on a predetermined twisting moment being exceeded. 
The double flange-piece is mounted in such a manner 
that there will be between the flanges G and H a 
distance of about 0-5 to Imm, so that, on a fracture 
of the shearing pins occurring, the two flanges will 
be able to turn with respect to one another, without 
any contact between the surfaces.—August 2, 1961. 


ELECTRIC TRACTION 


873,374. April 22, 1958.—ELECTRICALLY-PROPELLED 
VeHIcLes, The English Electric Company, Ltd., 
Queens House, 28, Kingsway, London, W.C.2. 
(Inventors: Henry Bolton Calverley, William 
Douglas Morton and Alan Stuart Robertson.) 

It is well known that in vehicles with bogies having 
their axles driven by separate electric motors, weight 
transfer between axles is set up when the vehicle is 
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hauling a load. The effect of this is to lighten the 
load on the leading axles and to increase the load 
on the trailing axles. According to the invention, 
means are provided in circuit between the supply 


yee and the motors for introducing a current 
ifferential between the leading and trailing motors 
of each bogie in a sense to compensate for the 


effect of weight transfer between the two axles. 





Referring to the drawing of an a.c. rectifier locomotive 
circuit, four rectifiers A to D are connected to form 
a full wave bridge supplying four d.c. traction motors 
MI to M4. Motors M1, M2 are on one bogie, 
motor M1 being coupled to the leading axle of the 
bogie, whilst motors M3, M4 are on the other bogie, 
motor M3 being coupled to the leading axle of this 
bogie, in each case with respect to the “ forward ” 
motion of the locomotive. On “ forward ” running 
the leading motors M1, M3 are connected directly 
across the d.c. side of the rectifier bridge whilst the 
trailing motors M2, M4 are connected across the d.c. 
side of the rectifier bridge through a circuit including 
two full-wave rectifier bridges E and F in series. 
Rectifier bridge E is supplied from the secondary 
winding of an auxiliary transformer G, the primary 
winding of this transformer being connected across 
the secondary winding of the main transformer 
through the contactor H. A fixed d.c. voltage is 
therefore injected into the d.c. circuit of the motors 
M2 and M4 and this voltage is arranged to be of a 
polarity such as to increase the voltage applied to 
these motors. The rectifier bridge F is supplied from 
the secondary winding of a further auxiliary trans- 
former J the primary winding of this transformer 
being connected between the lower end of the 
secondary winding of the main transformer and the 
tap changing gear through the contactor K. A d.c. 
voltage which varies with the voltage tapped off the 
main transformer is therefore injected into the 
d.c. circuit of the motors M2 and Mé4 and this 
voltage is arranged to further increase the voltage 
applied to these two motors. Thus for “ forward ” 
running of the locomotive the voltage applied to the 
trailing motors of each bogie is increased by a fixed 
amount relative to the voltage applied to the leading 
motors of each bogie plus a variable voltage which 
increases as the tap changing gear is moved in the 
speed increasing direction and vice versa. By suit- 
ably proportioning these two voltages, a predeter- 
mined current differential is obtained between the 
two groups of motors, tending to maintain the 
percentage adhesions at the wheel treads approxi- 
mately equal. For “reverse” running compensa- 
tion is obtained in the same way by closing the 
appropriate contactors. The compensation can be 
rendered inoperative at any time by opening con- 
tactors Hand K. After this the rectifier bridges E and 
F can be removed from the circuit by closing 
contactors L and M and opening contactors N, P, Q 
and R.—July 26, 1961. 


VALVES 


873,136. November 14, 1958.—BUTTERFLY VALVES, 
Dewrance and Co., Ltd., 165, Great Dover 
Street, London, S.E.1. (/nventors: Alexander 
Wierzbicki and Jozef Jerzy Haftke.) 

In butterfly valves of large diameter controlling a 
fluid under high pressure, difficulties are liable to 
arise in preventing leakage past the disc due to 
inaccuracies in machining and deformation of the 
valve casing and disc under pressure and in con- 
nection with the operation of the disc. It is an 
object of the invention to overcome these difficulties, 
and the drawing shows a sectional elevation of a 
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butterfly valve having a disc approximately Sft in 
diameter capable of withstanding a fluid pressure of 
250 Ib per square inch absolute and provided with a 
movable seating ring. The valve disc A rigidly 
mounted upon a spindle has an annular abutment 
surface B of hard-facing metal machined with a 
frusto-conical surface making a 45 deg. angle with 
the cone axis. A seating ring C has a co-operating 
seating of hard-facing metal machined to correspond 
with the annular abutment surface B. A tubular 
member D having an end portion E of reduced 
external diameter forms the inlet to the valve. An 
axial extension of the seating ring slides upon the 
end E of the tubular member to position the seating 
ring in relation to the tubular member. The inner 
and outer flexible walls F and G form a _ bellows 
between the seating ring and tubular member. In 
operation, when the valve disc is in its open position, 


the seating ring occupies the withdrawn position 
shown on the drawings so that the valve disc may be 
moved to its closed position without engaging and, 
therefore, without impediment from the seating ring. 
When the valve disc is turned to its closed position 
pressure fluid is admitted to the bellows to move the 
seating ring towards the disc. The seating ring is 
thereby forced into close contact with the comple- 
mentary annular abutment surface on the disc to 
—_ a tight or substantially tight joint.—July 19, 


GAS METERS 


873,557. November 3, 1959.—INDICATING RATE OF 
FLow or Gas, The Gas Council, 1, Grosvenor 
Place, London, S.W.1. (Jnventors: Francis 
White and Charles Henry Smith.) 

Conventional gas meters indicate the quantity of 
gas that has passed through but give no indication of 
the rate at which gas is consumed. For certain 
purposes it is desirable to know the rate of gas 
consumption, and an object of this invention is to 
provide apparatus for indicating the rate of flow of 
the gas through a meter. The apparatus shown in 
the drawing is adapted to be attached to the side wall 
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of a pre-payment type gas meter, having a “ burning- 
off ” shaft A, the outer end of which would normally 
be connected to the pre-payment unit. The appa- 
ratus is fitted in place of the pre-payment unit. As 
gas flows through the meter the shaft rotates the 
cam B which through the roller C forces the lever D to 
the left. This lever through a collar and rod forces 
the diaphragm E to the left also, to reduce the volume 
of the diaphragm chamber F. The pressure in the 
diaphragm chamber therefore rises to an extent 
depending upon the size of a bleed aperture G and 
the rate of movement of the diaphragm. For a 
given setting of the bleed aperture, the pressure 
recorded on a pressure gauge (not shown) denotes 
the rate of movement of the diaphragm and hence 
the rate of gas flow through the meter. When the 
highest point of the cam B has passed the lever D, 
and the diaphragm return slowly to the right so 
that the volume of the diaphragm chamber is again 
increased and air is sucked into the chamber through 
the bleed aperture. Preferably, the bleed aperture 
is so adjusted that the pressure in the diaphragm 
chamber at the end of the return stroke is approxi- 
mately atmospheric even at the highest rate of gas 
flow through the meter. The apparatus described is 
designed for use with a meter having a reciprocating 
diaphragm between two metering chambers and 
wherein the shaft A performs one revolution for 
each metering cycle, i.e. from the condition in which 
one metering chamber has its maximum volume to 
the condition in which this chamber has been com- 
pressed and restored to its maximum volume again. 
The provision of 2:1 step-up gearing driving the 
cam means that the pressure gauge will give two 
peak pressure indications for each revolution of the 
shaft, corresponding respectively to the rate of flow 
through each metering chamber.—July 26, 1961. 


WELDING EQUIPMENT 


873,072. January 8, 1958.—RELIEVING INTERNAL 
STRESSES IN THE WELDS OF TUBES AND CON- 
TAINERS, Deutsche Edelstahlwerke Aktien- 
Gesellschaft, 16, Oberschlesienstrasse, Krefeld, 
Germany, and Allgemeine Elektricitaéts-Gesell- 
schaft, 150, Hohenzollerndamm, Berlin-Grune- 
wald, Germany. 

The invention relates to a method of relieving the 
internal stresses in the weld seams of tubes and tanks 
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which have walls of considerable thickness. A known 
procedure used in the case of tubes and tanks is to 
anneal the seams after the sections have been welded 
together. To this end a flexible inductor in the form of 
for instance, a cable is placed on the outside over the 
seam. If the wall thickness is 35mm, and more 
particularly if the tanks have wall thicknesses of 
100mm. or more, there is no certainty that the entire 
section of the seam will be uniformly heated in this 
way. The object of the invention is to permit the 
vicinity of such seams to be uniformly heated through- 
out even if the wall thicknesses are 35mm and more. 
This object is achieved by inductive heating from the 
outside in the conventional manner and by simul- 
taneously providing, on the inside, radiant electrical 
heat as well as a heat insulation in the radial and axial 
directions. Radiant heat is supplied by resistance 
elements, the resistances being preferably fed at 
constant voltage and the heating process inside the 
workpiece controlled by variation of the voltage 
applied to the inductor. This method permits a 
satisfactory thermal distribution throughout the 
cross-section to be obtained with the help of the 
simplest possible means. The electrical resistance 
heating elements take the form of elongated rectan- 
gular metal boxes equipped with coiled resistance 
wires, the length of the boxes exceeding the heating 
length of the coils. The boxes are filled with a therm- 
ally and electrically insulating filling compound or 
sintered material which embeds the coiled wires. 
It is proposed that the coiled wires should extend over 
only a central part of the length of the box being 
approximately one third of the total length, whereas 
the width of the box should be completely occupied by 
the coils. By means of these simultaneously heating 
and thermally insulating boxes placed side by side 
around the entire inside circumference of the tube or 
tank it is possible to heat the seam from the inside 
and to reduce the dissipation of heat by conduction 
into the regions laterally adjoining the seam.—July 19, 
1961. 


CONVEYORS AND ELEVATORS 


873,542. August 25, 1959.—Conveyors, Sovex, 
Ltd., St. John’s Road, Erith, Kent. (nventor : 
Hubert William Cadman.) 

This invention concerns improvements to conveyors 
for steep conveyance of articles. The accompanying 
drawing illustrates by way of example one method of 
applying the invention. In this example, there are 
two driven endless bands A, B between which articles 
are conveyed vertically downwards safely and without 
slip. One band A is carried around an inflated air 
bag C. The operative downwardly moving flight of 
the band may be separated from the bag by a pro- 
tective belt (not shown) suspended at its upper end. 
A loading arrangement is provided by carrying the 
band B over rollers D, which provide a section sloping 
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down towards the face of the operative flight of the 
other band. Discharge at the lower end of the opera- 
tive flights of the bands is by a simple chute. The bag 
and the bands are enclosed in a trunk of rectangular 
cross section which may be fixed against a wall. 
The bands are driven through belts E and rollers 
from a common shaft F. Per se known tensioning 
means are provided for the two bands. Various 
modifications which can be made in the arrange- 
ment are described in the specification.—July 26, 1961. 


British Standards Institution 
All British Standard Specifications obtained 
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UNIFIED MINIATURE SCREW THREADS 

No. 3369 : 1961. Price 5s. This new standard 
relates to Unified miniature parallel screw threads 
fiom 1-40mm down to 0-30mm diameter (0-055lin 
to 0:0118in) having the 60 deg. ISO/Unified basic 
form of thread. It has been prepared as a result of 
discussions by the International Organisation for 
Standardisation (ISO) and discussions between the 
ABC countries (the United Kingdom, Canada and 
the United States). 

The standard deals with thread form, diameter- 
pitch combinations and design sizes. limits, toler- 
ances and inspection and plated threads. It also 
deals with designation and recommends that Unified 
miniature screw threads should be referred to on 
drawings and related documents by their basic major 
diameter in millimetres followed by the abbreviation 
UNM (for example, 0-80 UNM). Canada, the 
U.S.A. and the U.K. have agreed on this designation, 
which may be taken as signifying Universally inter- 
changeable within the world-wide scope of ISO, as 
well as Unified, Metric and Miniature. 

The tabulated maximum material sizes given in 
the standard agree with the ISO formulae and 
although they deviate from the American minor 
diameters, screw threads made to B.S. 3369 should 
in practice assemble with American products and 
can, for this reason, be regarded as “ Unified” in 
compliance with the Declaration of Accord in 1948 
between Canada, the U.S.A. and the U.K. There is 
as yet no international agreement on miniature 
screw thread tolerances but some notes have been 
provided on inspection practice, and tentative 
American tolerances are given in an appendix. 


NOTCHED BAR TESTS. PART 1: 
THE IZOD IMPACT TEST ON METALS 

No. 131 : Part 1:1961. Price 6s. The scope of 
this standard has been widened to include details of 
the method of test with structural and dimensional 
requirements for the testing machine. Whereas the 
previous edition of the standard gave only nominal 
dimensions of test pieces, the new edition gives 
dimensions with appropriate machining tolerances. 

The tolerances for ferrous test pieces are in accord- 
ance with a recommendation of the International 
Organisation for Standardisation, but for non- 
ferrous metals a more restrictive tolerance has been 
applied to the dimensions of the test piece. 


METALLIC SPIRAL-WOUND GASKETS 
FOR THE PETROLEUM AND 
PETROCHEMICAL INDUSTRY 


No. 3381 : 1961. Price 5s. The standard specifies 
the design, materials and dimensions of metallic 
spiral-wound gaskets for use in flanged pipe joints 
having raised face flanges (in and jin) as defined by 
B.S. 1560. These gaskets are for use with flanges of 
Classes 150, 300, 400, 600, 900 and 1500 in nominal 
sizes of tin to 24in inclusive. Gaskets complying 
with this British Standard will be interchangeable 
with spiral-wound gaskets standarised by the 
American Petroleum Institute. 


Catalogues and Brochures 


PILKINGTON BroTHERS, Ltd., Chance-Pilkington Optical 
Works, Glascoed Road, St. Asaph, Flintshire.—Illustrated 
leaflet giving details of the lead shielding glass the company 
manufactures for use in the field of atomic energy. 

Pye, Ltd., Atomics Division, Cambridge.— Booklet reviewing 
the methods used by the company during the design of equipment 
to carry out metallurgical tests on active elements from the 
Dounreay fast reactor. 

Pye, Ltd., Atomics Division, Cambridge.—TIllustrated publi- 
cation, “‘ Television Equipment for Atomic Applications,” dealing 
with cameras and control apparatus for inspection of gas-cooled 
reactors, water-cooled reactors, cooling ponds, and fuel elements. 

Pye T.V.T., Ltd., Industrial Division, 9, Upper Berkeley 
Street, London, W.1.—lIllustrated brochure and catalogue, 
“New Eyes for Industry,” describing many applications for 
closed-circuit television and showing examples of cameras, 
accessories, document transmitters and television microscopy. 
A leaflet on stereoscopic television is included. 

TYER AND Co., Ltd., Perram Works, Merrow Siding, Guild- 
ford, Surrey.—Leaflet on the standard range of “ Perram ” fully 
transistorised photo-electric counters, comprising high-speed 
(2000 counts per minute) and preselection models. The detecting 
heads are most sensitive to red and infra-red light, reducing the 
possibility of interference by daylight or fluorescent tubes. 

INTERNATIONAL COMPUTERS AND TABULATORS, Ltd., Gloucester 
House, 149, Park Lane, London, W.1.—Folder describing the 
“900 ” series of high-speed eighty-column tabulators for the final 
processing and printing of data from punched card installations. 
Versatility and flexibility of operation are secured by multi- 
section plugboard control panels on which an almost endless 
variety of control combinations can be set up by means of 
flexible plug-in connectors. 

THE BRITISH TABULATING MACHINE ComPANY, Ltd., 17, Park 
Lane, London, W.1.—Illustrated brochure dealing with the 
Hollerith type “ 555” electronic calculator. The “555” was 
designed primarily for commercial and accounting work, but it 
has now proved to be also a machine which can be used usefully 
and efficiently in scientific computation. The brochure describes, 
by means of some examples, the powers of the type “555” 
electronic calculator in various types of scientific work. The 
examples have been chosen from problems dealt with by the 
computer group at A.E.R.E. Harwell, which has a Ferranti 
“* Mercury ” electronic digital computer and a Hollerith punched 
card machine installation including two type “‘ 555” electronic 
calculators. The brochure shows what order of complexity and 
size of problem can be conveniently handled within the capacity 
of the machine, and gives information about the time required 
to programme such problems. 
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Forthcoming Engager 


Secretaries of Institutions, Societies, &c., 

notices of meetings inserted in this column, are 

that, in order to make sure of their insertion, the 

tion should reach this office not later than a forp 

meeting. In all cases the TIME and PLACE ai C 

is to be held should be clearly stated. 

ASSOCIATION OF SUPERVISING £& 
ENGINEERS 

To-day, Sept. 1.—LiveRPOOL AND District BRANCH : ‘ 
Development Centre, M.A.N.W.E.B., Paradise Sm 
pool, 1, Chairman’s Address, J. R. Atkinson, 7.30 py 

Mon., Sept. 4.—HALIFAX BRANCH : Crown Hotel, B 
Halifax, “ Railway Electrification,” J. H. Leonard, 
%& SHEFFIELD BRANCH: Royal Victoria Hotel, 
Chairman’s Address, 7.30 p.m. y¥& SouTH 
The Angel Hotel, Ilford Broadway, Ilford, “ The 
Steel Works,” J. A. Hill, 8.15 p.m. ye SouTH Wau 
South Wales Institute of Engineers, Park Place, 
“ The Association,” E. K. N. Brittain, 7.30 p.m. 

Tues., Sept. 5.—SoutuH East LONDON BRANCH: § 
School, Queenscroft Road, Eltham, London, S.E9, 
Photography,” Miss Fosh, 7.45 p.m. West J 
BRANCH : The White Hart, 49, King’s Road, 

S.W.3, “The Role of the Electrical Consulting E 
Industry,”” W. H. Brooks, 7.45 p.m. *& READING AND 
BRANCH : Caversham Social Club, Caversham, 
* Lighting in Offices,”’ 7.30 p.m. B. 

Wed., Sept. 6.—-NORTH LONDON BRANCH : Wood G aime 
Centre, Wood Green, London, N.22. “ The Co 
Electrical Contracting,” G. G. Kitchener, 8 p.m 
CHESTER BRANCH : North Western Electricity Be 
Centre Theatre, Town Hall Extension, St. 
Manchester, 2, “‘Commercial T.V. Distribution 
M. G. Flynn, 7.30 p.m. 

Thurs., Sept. 7.—BRADFORD AND District CH! 
Midland Hotel, Bradford, “* Lighting in Home and 
J. W. Howell, 7.30 p.m. %& BRIGHTON, HOVE AND 
BRANCH : The Cricketers Hotel, Black Lion Street, 
1, “* Modern Trends in Coil Winding Wire,” C, P, 
p.m. 

BRITISH INSTITUTION OF RADIO ENGI 

Tues., Sept. 26.—SOUTHERN SECTION: Technical 
Farnborough, “* Chairman’s Address, “ Lightin 
Fancies,”” W. A. Gambling, 7 p.m. 


INSTITUTE OF MARINE ENGINEERS 

Tues., Sept. 5.-NORTHERN IRELAND PANEL: Room @ 
College of Technology, Belfast, “* Materials for 
Steam Conditions and their Influence on Operation 
Turbines and Blowers,” H. E. C. Hims, 6.45 p.m, 


INSTITUTE OF PETROLEUM 
Wed., Sept. 6.—61, New Cavendish Street, Lond 
“The Effect of Variation of Base Lubricant V; 
Coefficient of Friction During Metal Deformation,” 
Butler, 5.30 p.m. 


INSTITUTE OF PHYSICS AND THE PHYSC 
SOCIETY 


Thurs. and Fri., Sept. 21 and 22.—Department of 
University College of North Wales, Bangor, Joint ¢ 
on “ Radiospectroscopy of Solids,’’ Guthrie Lect 
delivered during the conference—‘* The de Haas-van 
Effect and the Electronic Structure of Metals,” D. 

Thurs. and Fri., Sept. 28 and 29.—-ELECTRONICS GROUP : 
Room, Town Hall, Leamington Spa, Joint conference 
Physics of Gas Discharge Devices.” d 


INSTITUTION OF ELECTRICAL ENGIN 
Wed. to Fri., Sept. 6 to 8.—-ELECTRONICS AND C 
Section: Savoy Place, London, W.C.2, Conf 
** Microwave Measurement Techniques.” 


INSTITUTION OF MECHANICAL ENGIN 

Tues. and Wed., Sept. 5 and 6.—ScorrisHh GRADUATES’ 
Autumn Conference in Scotland. 

Thurs., Sept. 14.—LUuBRICATION AND WEAR GROUP 
BRANCH AREA): Social Club, Hoffmann Man 
Company, Ltd., Chelmsford, “Lubricants in Nuclear 
P. E. B. Vaile, 7.30 p.m. 


INSTITUTION OF PLANT ENGINEERS : 
Tues., Sept. 5.—LONDON BRANCH: Royal Society 
John Adam Street, Adelphi, Strand, London, W.C.2, 
sion— Prevention by Cathodic Protection,” R. A. Le 
Wed., Sept. 6.—LeicesteR BRANCH : Grand Hotel, 
“ Gas in Industry,” L. A. Lush, 7.30 p.m. 
Tues., Sept. 12.—EDINBURGH BRANCH : 25, Charlotte 
Edinburgh, Members’ Evening, 7.30 p.m. 
Wed., Sept. 13.—WeSTERN BRANCH: Royal Clarence 
Exeter, Film, “‘ The Hinkley Point Power Station,” 7 
Thurs., Sept. 14.—NortH East BRANCH: Roadway 
Oxford Street, Newcastle-upon-Tyne, 1, “ Insurance 
Plant Engineer,” J. H. Oswald, 7 p.m. ¥% GLASGOW 
Scottish Building Centre, 425, Sauchiehall Street, G 
** Electronic Control of Machine Tools and Production 
7.15 p.m. : 


SOCIETY OF INSTRUMENT TECHNOLO 
Wed., Sept. 13.—East MIDLANDS BRANCH : College 
nology, Ashby Road, Loughborough, One-day © 
on “The Application of Instrumentation in I Ju 
Special Reference to the Problems of the Small Firm, 


Advanced Engineering Ce 


ical Progr THe UNIVERSITY OF BI 
Institute for Engineering Production, “ Southf 
Norfolk Road, Edgbaston, Birmingham, 15. The 
intended for members who are already familiar 
standard linear programming methods. It deals 
advanced techniques, which greatly extend the field 
programming may be applied. It is aimed at @ 
research workers, production planners and 0 
concerned with programming problems. The 
from Monday to Friday, September 25 to 29. Fee, 
course papers and all residential charges and meals, 35 
Corrosion Problems in the Electrical Power Industry. 
Summer School on Corrosion. BaATTERsSEA © & 
TECHNOLOGY, Metallurgy Department, London, S.W.L 
course, which runs from September 25 to 28, 1961, 
arranged in conjunction with the Corrosion 
Society of Chemical Industry and will deal with co 
it affects each stage in the generation of el 
“Introduction,” E. C. Potter; ‘“ Furnace-side 
W. D. Jarvis ; “‘ High Temperature Water-side 
E. C. Potter ; “‘ Corrosion of Cooling Surfaces,” P. 
“Corrosion of Feedline Surfaces,” J. T. Harrisom; 
rosion of Turbines,” M. G. Gemmill ; “ Corrosion if 
mission and Distribution,”” H. G. Masterson; 2 
Feedwater,” H. J. Fortune. It is hoped to arranges 
to Central Electricity Research Laboratories, 
on Thursday, September 28. Fee £10, inclusive of 
morning and afternoon refreshment. 
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